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mighty.  I  have  ne?VBr  known  a  great  scientist 
to  make  .that  hlnnder.  And  there  ought  nether 
to  he.Wd*7rHo  makes  it  hecause  the  business 
Qf  sOi^cCc^  is  to  see  things  as  th^y  are.  Madame 
'•Ouiie  has  always  remained  simple,  modest 
.  rfnd  imafPected  in  the  face  of  the  world's  ap- 
plause. That  is  the  highest  compliment  which 
a  fellow  scientist  can  pay  her,  and  the  surest 
sign  that  she  is  not  an  ordinary  person. 
With  that  I  have  paid  my  tribute  of  respect 
and  honor  and  admiration  to  the  discoverer. 

Now  for  the  discovery.  How  did  it  come 
about?  What  is  it?  What  is  its  significance 
immediate?  What  is  its  significance  remote 
and  far-reaching?  In  order  to  answer  that 
series  of  questions  I  wish  to  begin  by  disabus- 
ing your  minds  of  the  idea,  if  they  harbor  it, 
that  a  discovery  in  science  is  an  isolated  event. 
A  science  grows  in  the  main  as  does  a  planet 
by  the  process  of  infinitesimal  accretion. 
Practically  every  experiment  in  physics  is  a 
modification  of  an  experiment  which  has  gone 
before.  Almost  every  new  theory  is  built  like 
a  great  medieval  cathedral,  through  the  ad- 
dition by  many  builders  of  many  different  ele- 
ments, one  adding  a  little  here  and  another 
a  little  there  so  that  to  the  eye  of  a  distant 
observer  in  the  clouds  the  whole  structure 
seems  to  move  forward  in  a  practically  con- 
tinuous way.  Even  when  you  get  close  up  and 
b^in  to  see  the  discontinuities,  for  they  are 
there,  each  experiment  in  the  development  of 
a  given  field  of  science  is  found  to  have  a  pedi- 
gree just  as  truly  as  has  a  race  horse.  Man- 
o'-war  did  not  develop  his  marvelous  speed 
in  one  generation.  A  dozen  sires  and  dams 
contributed  to  that  result  In  precisely  the 
same  way,  when  in  1896  Henri  Becquerel,  pro- 
fessor of  physics  in  the  University  of  Paris, 
discovered  the  new,  extraordinary  property 
which  certain  types  of  matter  were  found  to 
possess  and  which  was  named  radio-activity, 
that  discovery  was  sired  by  one  made  a  year 
before  by  Eoentgen,  and  Eoentgen's  was  sired 
by  Leonard's,  and  Leonard's  by  that  of  Hertz 
in  1886,  and  Hertz's  by  the  work  of  Maxwell, 
and  Maxwell's  by  that  of  Faraday  in  1831,  and 
Faraday's  by  that  of  Oersted  in  1819,  and  Oer- 
sted's by  Yolta's,  and  Yolta's  by  Franklin's,  and 


so  on  without  limit  And  the  point  to  which  I 
wish  to  call  your  attention  now  is  that  it  is  of 
incalculable  importance  that  there  should  be 
people  like  those  who  have  given  this  granune 
of  radium  to  Madame  Curie  who  have  a  vision 
that  extends,  not  to  this  generation  only,  but 
to  the  generations  that  are  to  come  a  hundred, 
two  hundred  years  ahead,  and  who  consciously 
set  about  starting  such  a  train  of  scientific 
discovery  and  progress. 

But  for  our  present  purpose  I  wish  to  break 
into  this  chain  of  scientific  development  at 
the  discovery  by  Professor  Becquerel  of  this 
extraordinary  phenomenon  of  radio-activity 
made  in  the  physical  laboratory  in  which 
Madame  Curie  had  been  studying  for  some 
years.  The  discovery  itself  was  really  a  simple 
thing,  as  are  practically  all  great  discoveries. 
The  year  before  Roentgen  had  foimd  his  X- 
rays,  as  he  called  them,  which  had  the  pe- 
culiar property  of  making  it  possible  for  one 
to  see  his  own  skeleton.  That  attracted  the 
world's  attention  and  Professor  Becquerel  was 
endeavoring  to  see  whether  rays  that  would 
penetrate  in  that  fashion  could  be  produced 
from  other  sources.  He  naturally  took  ura- 
nium, because  of  its  fluorescent  property,  to 
see  whether  it,  imder  the  action  of  light, 
might  perhaps  transmute  the  light  waves  into 
penetrating  waves  of  the  kind  Roentgen  had 
obtained.  What  did  he  find?  He  tried  it  in 
the  light  and  he  tried  it  in  the  dark,  and  he 
found  that  it  was  not  necessary  to  have  light 
at  all,  but  that  a  bit  of  uranium  put  away 
in  a  black  paper  on  top  of  a  photograph  plate, 
itself  would  blacken  the  plate.  In  other 
words,  there  was  a  property  of  self -activity  in 
that  uranium.  It  emitted  rays  of  some  kind 
which  would  affect  a  photographic  plate  and 
discharge  an  electroscope.  The  discharge  of 
an  electroscope,  in  popular  language,  is  simply 
this:  When  you  comb  your  hair  on  a  cold 
winter  day  and  it  stands  out  in  all  directions, 
it  is  because  it  becomes  electrically  charged. 
If  now  a  bit  of  radioactive  substance  is  held 
above  your  head,  your  hair  will  fall  down 
again,  i,e,,  your  electroscope  will  be  discharged. 
The  laboratory  electroscope  is  merely  a  gold- 
leaf  which  stands  out  like  your  hair  when  it 
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of  matter.  With  radium  and  with  uranium 
we  do  not  see  anything  but  the  decay.  And 
yet  somewhere,  somehow,  it  is  abnost  certain 
that  these  elements  must  be  continually  form- 
ing. They  are  probably  being  put  together 
now  somewhere  in  the  laboratories  of  the 
stars.  That  is  still  something  of  a  guess, 
it  is  true,  and  yet  the  spectra  of  the  nebula 
show  that  they  contain  only  the  lighter  ele- 
ments. Can  we  ever  learn  to  control  the 
process?  Why  not?  Only  research  can  tell. 
What  is  it  worth  to  try  it?  A  million  dol- 
lars? A  hundred  million?  A  billion?  It 
would  be  worth  that  much  if  it  failed,  for  you 
could  count  on  more  than  that  amount  in 
by-products.  And  if  it  succeeded — a  new 
world  for  man  I  But  what  have  we  got  al- 
ready through  the  discovery  of  radio-activity? 
An  immensely  stimulating  new  conception  of 
the  universe  and  of  the  way  matter  is  be- 
having. 

Next  the  sig^nificance  of  radium  with  re- 
sped  to  the  question  of  the  availability  of  en- 
ergy. The  amount  of  heat  given  off  from  one 
gram  of  radium  in  disintegn^ating  into  lead  is 
300,000  times  as  much  as  the  amount  of  heat 
given  off  in  the  burning  of  one  gram  of  coal. 
There  is,  then,  in  the  radium  a  supply  of 
sub-atomic  energy,  and  this  raises  the  ques- 
tion as  to  whether  such  energy  exists  locked  up 
in  other  atoms  and  as  to  whether  there  is  any 
possible  way  we  can  get  at  it?  Do  not  be  too 
sanguine  about  it  as  far  as  radium  is  con- 
cerned, because  if  all  the  radium  at  present  in 
the  world  were  set  to  work,  although  it  is 
300,000  times  as  potent  as  coal  per  gram  in 
giving  off  energy,  it  would  not  suffice  to  keep 
the  comer  popcorn  man's  outfit  g^ing.  It 
does  not  exist  in  sufficient  quantity. 

But  what  has  its  discovery  done  then  in  the 
field  of  energy  ?  It  has  opened  our  eyes  to  the 
fact  that  certain  kinds  of  matter  certainly 
possess  these  stores  of  energy  and  it  is  almost 
a  foregone  conclusion  that  similar  stores  are 
also  possessed  by  the  atoms  which  we  have  not 
yet  found  to  be  changing — ^which  are  not 
radio-active.  The  astronomer  has  for  years 
been  completely  puzzled  to  accotmt  for  enor- 
mous amounts  of  energy  which  the  sun  and 


stars  emit.  He  has  not  been  able  to  find  its 
source.  It  is  impossible  that  the  sun  is 
simply  a  hot  body  cooling  off,  because  wc 
have  evidence  that  it  has  lived  longer  than  i1 
could  have  lived  if  that  were  the  case.  The 
astronomer  has  now,  however,  seized  wpon 
the  facts  of  radio-activity  and  surmises  thai 
these  sub-atomic  energies  may  be  the  source 
of  the  sun's  radiation.  If  so  the  supplies  are 
not  so  limited  as  we  thought. 

Look  now  at  another  side  of  this  same  prob- 
lem. I  am  thinking  particularly  of  the  wori 
of  Professor  Joly  and  Lord  Kayleigh,  whc 
have  made  measurements  of  the  amount  oi 
radio-activity  of  the  ordinary  surface  rocks 
Professor  Joly  has  computed  that  if  there  arc 
two  parts  of  radio-active  material  for  everj 
million  million  parts  of  other  matter  through- 
out the  whole  volume  of  the  earth,  anc 
this  is  considerably  less  than  he  has  found  on 
the  average  in  the  earth's  crust,  then  this 
earth,  instead  of  cooling  off,  is  actually  no\( 
heating  up;  so  that  in  a  hundred  million  yean 
the  temperature  of  its  core  will  have  risei 
through  1,800  degrees  centign^ade.  That  is  f 
temi>erature  which  will  melt  almost  all  of  oui 
ordinary  substances.  What  does  it  mean?  I1 
means  that  the  life  history  of  our  planet  is 
perhaps  not  at  all  what  we  have  heretofore 
thought  that  it  was.  It  means  that  a  planel 
that  seems  to  be  dead,  as  this  our  earth  seems 
to  be,  may,  a  few  eons  hence,  be  a  luminous 
body,  and  that  it  may  go  through  periods  oi 
expansion  when  it  radiates  enormously,  anc 
then  of  contraction  when  it  becomes  like  oui 
present  earth,  a  body  which  is  a  heat  insulatoi 
and  holds  in  its  interior  the  energy  given  ofl 
by  radio-active  processes,  until  another  perioc 
of  luminosity  ensues.  What  I  am  now  point- 
ing out  is  the  growth  in  our  conception  of  the 
world,  the  growth  in  the  thoughts  of  mer 
that  has  come  out  from  these  studies.  Dc 
not  think  that  this  is  not  of  importance 
When  Galileo  discovered  the  moons  of  Jupitei 
he  was  doing  just  about  as  useless  a  thing 
from  the  standpoint  of  its  immediate  appli- 
cability to  human  relations  as  he  could  have 
found  to  do.  And  yet  what  did  he  actually; 
accomplish?      He    started    off    the    train    oi 
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rendered  it  possible  to  differentiate  almost  at 
a  glance  between  a  giant  and  a  dwarf  star. 
As  a  large  amount  of  spectroscopic  material 
was  available  at  the  Norman  Lockyer  Ob- 
servatory for  the  application  of  Adams's 
method  a  trial  research  was  begun.  The 
method  is  based  on  a  connection  found'  by 
Adams  to  exist  between  the  true  brightness  of 
a  star  and  the  intensity  of  certain  lines  in  its 
spectrum.  These  line-intensities  were  de- 
termined by  him  by  estimation,  the  plates 
being  examined  under  a  spectro-comparator. 
At  the  Norman  Lockyer  Observatory  the 
method  employed  is  to  cover  the  lines  gradu- 
ally with  a  dark  wedge,  the  position  of  which 
when  a  line  is  obliterated  indicates  the  in- 
tensity of  the  line.  The  results  of  this  trial  re- 
search have  proved  very  satisfactory,  and 
were  commented  upon  very  favorably  by 
Professor  H.  N.  Eussell  on  the  occasion  of 
a  visit  to  the  observatory.  The  above  grant 
has  been  awarded  to  aid  the  extension  of  this 
research  to  all  stars  of  suitable  type  down 
to  declination  — 10°  and  of  magnitude  6.6 
and  brighter.  It  is  very  opportune,  for  the 
staff  of  the  observatory  is  small,  and  the  work 
could  not  have  been  undertaken  without  such 
additional  help. 

HONORARY    DEGREES    CONFERRED    BY    YALE 

UNIVERSITY 

At  the  commencement  exercises  on  Jime 
22  honorary  degrrees  were  conferred  on  several 
men  of  science.  In  presenting  them  Professor 
Phelps  spoke  as  follows: 

Master  of  Arts 

Isaiah  Bowman:  formerly  assistant  professor 
of  geography  at  Yale.  Director  of  the  American 
(Geographical  Society  and  editor  of  its  BtUleiin, 
He  has  led  geological  and  geographical  expeditions 
in  South  America.  In  1917  he  received  the  Gold 
Medal  of  the  Geographical  Society  in  Paris.  He 
was  the  executive  head  of  the  house  inquiry,  being 
chosen  for  proved  fitness.  He  did  valuable  work 
on  boundaries  for  the  Peace  Commission  in  Paris. 
He  is  one  more  illustration  of  a  college  professor 
becoming  so  generally  useful  that  the  college  is 
unable  to  keep  him. 


Doctors  of  Science 

HiDEYO  NoGUOHi:  distinguished  Japanese 
scholar,  MJD.,  Tokyo,  1897.  He  has  made  im- 
portant discoveries  in  the  treatment  and  preven- 
tion of  smallpox  and  yellow  fever.  He  is  an  hon- 
orary professor  of  three  universities  in  South 
America;  he  has  been  given  the  Order  of  Merit 
by  the  Emperor  of  Japan.  He  is  a  striking  ful- 
fillment of  the  Scripture  prophecy — ^''Seest  thou 
a  man  diligent  in  business  f  He  shall  stand  before 
kings."  Dr.  Noguchi  has  received  the  order 
of  knighthood  from  three  Kings — ^the  Kings  of 
Spain,  Denmark  and  Sweden.  Perhaps  he  ap- 
preciates even  more  than  royal  honors  the  ad- 
miration and  gratitude  of  the  people. 

Madame  Maris  Curds  :  Marie  Sklodowska  was 
born  in  Warsaw  and  has  always  been  a  scientist; 
her  father  was  a  distinguished  professor  and  her 
husband,  Pierre  Curie^  will  never  be  forgotten. 
She  was  educated  at  Warsaw  and  at  Paris,  and  has 
been  professor  of  radiology  at  Paris.  It  is  super- 
fiuous  to  mention  her  discoveries  in  science,  and 
now  she  has  discovered  America.  She  has  often 
encountered  dangers  in  scientific  experiments,  but 
nothing  so  dangerous  as  American  hospitality;  it 
is  to  be  hoped  she  will  not  be  a  woman  killed 
with  kindness.  She  is  unique.  There  is  only 
one  thing  rarer  than  genius,  and  that  is  radium. 
She  illustrates  the  combination  of  both. 

Doctor  of  Laws 

Sir  Robert  Jones:  the  leading  British  ortho- 
psBdist.  One  of  the  many  distinguished  men  con- 
tributed to  the  world  by  Wales.  Lecturer  on 
orthopaedic  surgery  at  the  University  of  Liverpool; 
member  of  many  learned  societies,  author  of  many 
books,  recipient  of  many  degrees  to  which  num- 
ber Yale  is  proud  to  add  one  more.  Enormously 
useful  during  the  war.  He  had  charge  of  the  or- 
thopiedic  work  of  the  British  government  1914- 
1918.  It  is  largely  owing  to  him  that  England 
maintained  during  the  war  a  position  so  charac- 
teristically upright. 

James  Rowland  Angell:  president-elect  of 
Yale.  Bom  in  Vermont,  a  graduate  of  the  Uni- 
versity of  Michigan.  Professor  and  acting  presi- 
dent of  the  University  of  Chicago.  Exchange  pro- 
fessor at  the  Sorbonne.  At  home  anywhere  and 
everywhere.  Son  of  a  great  college  president  and 
ideally  prepared  to  be  one  himself.  Trained  in 
scholarly  research  and  in  executive  duties.  A 
teacher  of  exceptional  power.  He  has  a  thorough 
understanding  of  America's  needs  in  higher  edu- 
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the  tree  type  of  woody  plant  in  the  temperate 
zone.  B.  W.  Wells 

KoBTH  Carolina  State  Ck)LLEOB 

THE  AURORA   OP  MAY   14,    zgaz 

To  THE  Editor  op  Science:  A  very  fine 
display  of  northern  lights  was  observed  here  on 
Saturday  night  May  14th  to  daylight  Sunday 
morning.  It  was  first  observed  at  8:30  p.m. 
and  was  most  conspicuous  in  extremely  bright 
patches  here  and  there  in  the  sky,  lasting  usu- 
ally not  over  a  minute,  with  long  arcs  cross- 
ing the  northern  horizon.  It  was  slightly 
cloudy,  especially  overhead  and  toward  the 
northeast,  but  bright  patches  of  aurora  could 
be  seen  through  the  clouds.  The  sky  was 
clear  in  the  west  and  here  and  there  groups  of 
fine  lines  were  visible,  having  always  a  slant 
of  60  degrees  from  the  horizontal,  correspond- 
ing to  the  dip  of  the  comi)ass  at  Tucson. 

The  colors  were  a  dull  white  changing  to  a 
greenish  tint  in  the  northerly  glows,  a  bril- 
liant pearly  luster  in  the  patches  and  an  oc- 
casional strong  red  color  over  large  indefinite 
areas. 

The  display  apx>eared  to  become  somewhat 
less  intense  at  10:30  but  shortly  afterward 
showed  renewed  activity  especially  in  long 
lines  extending  over  large  parts  of  the  sky, 
which  was  now  nearly  clear,  and  all  pointing 
toward  a  vanishing  point  of  perspective  situ- 
ated about  30  degrees  south  of  the  zenith  and 
a  little  to  the  west  of  the  meridian,  which  is 
the  direction  of  our  lines  of  magnetic  force 
extending  toward  the  south  pole.  This  van- 
ishing point  was  very  beautiful  and  was  ob- 
served by  many  people.  By  one  o'clock  the 
display  had  somewhat  diminished,  but  a  later 
view  at  3:30  showed  a  perfectly  clear  sky 
and  the  ordinary  arcs  crossing  the  northerly 
horizon  with  occasional  nearly  vertical  stream- 
ers extending  upward. 

This  was  observed  in  many  other  parts  of 
Arizona  and  far  exceeds  the  recollection  of 
anything  of  the  sort  seen  here  in  forty  years. 
I  have  notes  upon  four  previous  occurrences. 
One  was  seen  from  Flagstaff,  Arizona,  in  the 
winter  of  1894  and  1896.  One  was  reported  to 
me  on  November  5,  1916.  and  faint  displays 


were  seen  here  on  October  9  and  December  13, 
1920.  This  was  the  first  display  of  northern 
lights  for  most  of  the  people  of  this  part  of  the 
country. 

A.  E.  Douglass 

Steward  Observatory, 
The  Univeesitt  op  Arizona 

THE  AURORA  SEEN   PROM   SINALOA,   MEXICO 

IN  LATITUDE  370  N. 

The  Northern  Light  display  of  May  14  was 
very  plainly  visible  from  the  mesa  here — only 
a  few  miles  from  the  tropics.  The  Indians 
have  been  firing  the  forests  to  hasten  the  ad- 
vent of  the  summer  rains,  and,  when  I  first 
observed  the  glow  along  the  sky-line  formed 
by  the  Sierra  Madre  I  thought  they  were  in- 
dulging in  their  propitiation  of  the  gods  on  a 
rather  larger  scale  than  usual.  The  glow  be- 
gan about  eight  o'clock  and  the  rays  were  first 
visible  about  fifteen  minutes  later.  They  were 
white  to  pale  yellow  in  color,  ever  changing  in 
form,  location,  and  brightness.  Many  of  them 
appeared  to  reach  an  east-and-west  great  circle 
through  the  zenith,  those  low  down  in  the 
eastern  sky  appearing  longer.  The  apparent 
focus  was  several  degrees  east  of  north. 

I  had  never  before  witnessed  such  a  display 
and  never  expected  that  my  first  observation 
of  the  aurora  would  be  from  the  semi-tropics. 

J.  Gary  Lindley 


QUOTATIONS 

THE  MOUNT  EVEREST  EXPEDITION 

The  organization  of  the  expedition  is  now 
complete,  and  all  the  members  proceeding 
from  England  have  left  for  India.  The  leader 
of  the  mountain  party,  Mr.  Harold  Raebum, 
sailed  from  Birkenhead  direct  for  Calcutta 
on  March  18.  Colonel  Howard  Bury,  chief 
of  the  expedition,  left  Marseilles  for  Bombay 
on  April  9,  and  Mr.  G.  H.  Leigh  Mallory,  one 
of  the  young  climbers,  sailed  from  London 
direct  for  Calcutta  on  the  preceding  day.  Mr. 
A.  F.  R.  Wollaston,  surgeon  and  naturalist, 
left  Marseilles  for  Bombay  on  April  16,  and 
by  the  same  boat  Mr.  G.  H.  Bullock,  who  had 
been  selected  at  the  last  moment  to  replace 
Mr.  George  Finch,  who  was  unfortunately,  ow- 
ing to  ill-health,  unable  to  take  part  in  the  ex- 
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;^.!.i.  or  ring,   of   matter    wholly 
:f  pfl.:  of  a  planet  will  give  a  direct 
■  -h^  perihelion.     But  if  the   orbit 
..  •■   ;e»  in  the  matter  composing   such 
•^..i.  :::en  the  effect  is  the  opposite  and 
f  -itK-ii'm  of  the  perihelion  will   be   retro- 
."sue.    Thi?.  oi  course,  upon  the  assumption 
.^t  The  density  is  uniform   throughout ;    if 
M  jVesJ?-  i*  inuch  greater  in  the  central  por- 
-:.)iis::'ie^^^^P^^^'  then  the  retrograde  effect 
)i  The  :aner  portion  may  be  overcome  and  the 
.J.    toGL  eifecr  upon  the  perihelion  may  be  di- 
j^.^.  J.uf  the  motion  will  be  less  than  that  due 
-  :he  I'entral  portion  alone.     By   adjusting 
,■  ■.    'he  nte  at  ^^^^^  ^^^  density  is  assumed  to 
,  *   je^Tease,  any  motion  of  the  perihelion,  direct 
"t  in.    .'r  rt'triTgrade,  within  limits  can  be  obtained. 
^  *^'  7:    To  c'ianges  in  the  density  of  the  envelope  sur- 
^^'^'^    ^,undiug  the  sun  may  thus  be  attribute<l  the 
'^^'  ^   JiAvrdant  motions  of  the   ixrihelia    of    the 
^*'*!*"    .jjur  inner  planets,  and  o*ixvially  the  retro- 
^^       ffide  discrepancy  in  tho  motion  of  Venus. 

*"  The  entire  mass  of  maiT^r.  which  is  known 
**^  ^^  ro  eii^^*  may  for  the  r.:n\>^i>>  of  computation 
,:r  i^J  j«  ^-onsidered  as  iy..-idf  v.r  oi  three  ellipsoids, 
'**'*  ^  If  as  showing  two  $,\7\y;t  .^hangos  in  density. 
rhe  small  cer.tr.*.*  »^:7.si  p;t::o:i  lies  wholly 
^^'*  Tvirhin  the  orbit  rl  MrrvV.ry.  the  intermediate 
^^'  yortion  who'l^v  Tr.::.:r.  :':.i   .rVit  of  the  earth. 
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fatalism — ^the  sullen  acceptance  of  a  situation 
which  is  regarded  as  inervitabla  What  can  a 
few  dreamers  do  to  stem  the  tide  of  such 
powerful  biological  and  social  forces  as  the 
prevailing  spirit  of  commercialism,  the  con- 
centration of  present-day  mankind  in  cities, 
with  a  resulting  dominance  of  the  urban  view- 
point, and  particularly  the  resistless  pressure 
of  increasing  population  everywhere? 

Whether  in  the  future  these  calamitous 
tendencies  will  be  voluntarily  checked  by  the 
intelligent  concerted  action  of  mankind,  or 
whether  they  will  be  checked  automatically  by 
some  world-wide  catastrophe,  need  not  concern 
us  hera  IJltimately  some  endurable  balance 
will  be  struck  between  the  human  population 
of  our  globe  and  the  available  amount  of  food, 
space*' and  other  conditions  essential  to  life. 
For  all  we  know,  this  xmbridled  growth  of 
population  may  be  halted  before  the  world  is 
utterly  congested,  and  while  there  are  still 
large  areas  in  a  more  or  less  primitive  condi- 
tion. Does  not  this  last  supposition  contain 
enough  of  probability  to  warrant  its  accept- 
ance as  a  guiding  principle  of  action?  Is  it 
not  worth  while  to  reserve  from  settlement 
said  exx>loitation  extensive  tracts  of  the  earth's 
surface,  representing  at  least  the  most  inter- 
esting types  of  fauna  and  flora  and  physiog- 
raphy? 

We  have  made  a  brave  beginning  in  this 
direction,  with  our  national  and  state  x>ark8, 
our  national  forests,  national  monuments, 
game  refuges  and  the  like,  though  it  must  be 
confessed  that  these  reservations  are  still  con- 
tinually tlireatened  by  predaceous  interests 
and  that  their  permanence  is  not  in  the  least 
assured.^  But  we  should  carry  these  efforts 
vastly  further.  The  areas  chosen  should  be 
more  niimerous  and  more  diversified.  A 
greater  variety  of  motives  should  be  given 
scope  in  achieving  these  ends.  Economic  con- 
siderations, such  as  the  conservation  of  lum- 
ber and  water-i)0W6r,  should  still  be  recognized 
as  immensely  important,  as  should  also  the 
need    for    public    recreation    grounds.    But 

1  Witness  the  present  federal  water-power  act 
(now  happily  amended),  and  the  recent  attempts 
to  raid  the  Yellowstone. 


purely  scientific  considerations  should  like 
wise  be  accepted  as  legitimate  reasons  foi 
reserving  tracts  from  settlement  or  molesta 
tion. 

Work  of  fundamental  importance  regardini 
*the  phenomena  of  heredity  has  been  done  -ii 
our  laboratories,  experimental  gardens  an< 
breeding-x)ens,  and  much  of  this  work  bean 
more  or  less  directly  upon  the  problems  o: 
organic  evolution.  But  there  are  many  of  ui 
who  feel  that  these  problems  can  not  be  solvec 
without  a  very  intensive  study  of  tiie  producti 
of  evolution  in  natura  To  try  to  arrive  a' 
an  explanation  of  the  ''origin  of  species' 
without  an  adequate  analysis  of  the  phe 
nomena  of  geographic  variation,  and  the  inter 
relationships  of  our  spedeB  and  subspecies  ix 
the  wild,  seems  to  some  of  us  utterly  bizarre 

So  far,  so  good,  but  what  can  we  do  abou' 
it?  This  is  naturally  the  hardest  question  o^ 
all  to  answer.  To  seek  advice  on  this  sub 
ject  is  my  main  excuse  for  writing  thii 
articla  Let  me  say  before  going  further  tha 
I  do  not  make  the  absurd  claim  that  I  or  m^ 
colleagues  on  this  committee  are  solitary 
voices  crying  in  the  wilderness.  Many  anc 
powerful  are  the  influences  already  enlistee 
in  supx)ort  of  one  or  another  movement  towarc 
the  protection  of  wild  life  and  of  natura 
scenery.  And  the  concrete  results,  in  termi 
of  actual  achievement,  would  require  scores  o' 
pages  even  to  outline.  Many  of  these  result 
have  become  incorporated  into  our  laws  anc 
our  machinery  of  government. 

It  is  my  purpose  here  to  point  out  two  fun 
damental  needs:  (1)  the  need  of  some  one  oi 
more  national  organizations  whose  duty  i 
shall  be  to  coordinate  all  these  activities  anc 
impulses,  and  (2)  the  need  that  our  scientific 
men,  and  particularly  our  biologists,  shall  pla^ 
a  far  greater  x)art  in  this  movement  than  the^ 
have  ever  done  in  the  past  I  shall  speak  oi 
this  second  i)oint  first. 

Biologists,  above  all  others,  should  be  in  i 
position  to  appreciate  the  loss  to  science  whid 
results  from  the  destruction  either  of  single 
natural  species  or  of  natural  associations  o^ 
species.  They  are  in  a  unique  {position  tc 
give  advice  as  to  what  particular  species  anc 
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ican  biologists  in  the  preservation  of  natural 
conditions.  This  sociely,  with  its  special 
committee,  would  doubtless  expect  to  continue 
actively  in  the  field,  even  if  the  administrative 
and  coordinating  functions  should  be  largely 
handed  over  to  another  body.  The  actual 
relations  betwen  the  two  must  be  left  to  the 
future  to  decide.  It  is  entirely  probable  that 
an  amicable  and  satisfactory  solution  will  be 
reached  when  the  problem  presents  itself. 

In  the  meantime,  this  committee  prox>oses 
to  seek  the  support  of  various  other  organi- 
zations which  may  be  interested  in  achieving 
the  same  ends.  The  present  writer  has  under- 
taken to  solicit  the  cooperation  of  some  of 
our  principal  scientific  societies,  museums,  uni- 
versities and  research  institutions.  Individual 
letters  will  doubtless  be  sent  to  the  ofBicers  of 
many  of  these  organizations  in  due  time.  Mat- 
ters will  be  greatly  expedited,  however,  if  such 
officers  will  take  the  initiative  into  their  own 
hands  and  will  communicate  with  the  commit- 
tee as  to  what  assistance  they  personally,  or 
the  organizations  which  they  represent,  are 
prepared  to  render. 

The  assistance  might  be  of  various  sorts. 
(1)  It  might  take  the  form  of  a  mere  endorse- 
ment or  pledge  of  moral  support  to  the  Eco- 
logical Society's  conservation  activities.  Such 
an  endorsement,  particularly  if  published  in 
one  of  the  scientific  journals,  would  give  to 
these  activities  a  certain  degn*ee  of  publicity, 
as  well  as  an  added  importance  in  the  eyes  of 
many  persons.  Some  recent  resolutions  of  the 
American  Association  for  the  Advancement  of 
Science,  the  American  Society  of  Zoologists 
and  the  Botanical  Society  of  America  are 
cases  in  point.^  Unfortunately,  however,  most 
of  our  national  scientific  societies  have  thus 
far  shown  no  interest  in  the  conservation  of 
nature.  The  officers  of  one  leading  biological 
society  decided  a  year  ago  that  the  subject 
was  not  germane  to  the  purposes  of  their  or- 
ganization, and  a  resolution  which  had  been 
drafted  by  one  of  its  members  was  not  even 
brought  to  a  vote. 

(2)  Some  of  these  societies  might  well  be 
expected  to  go  much  further  than  voting  a 

2  Science,  January  7  and  Janiiary  28,  1921. 


mere  cut-and-dried  endorsement  of  oonserva 
tion  activities.  Why  should  not  occasions 
papers,  lectures  or  even  symposia  in  this  fiel< 
be  regarded  as  appropriate  material  for  thei 
programs  ?  Many  of  the  data  which  are  mad 
use  of  in  the  camx)aign  for  the  preservation  o 
natural  conditions  are  likewise  of  high  scien 
tific  interest  Various  results  of  disturbini 
the  balance  of  nature  might  be  mentioned  v 
this  connection. 

(3)  Advice  would  be  welcomed  as  to  line 
of  activity  which  the  committee  might  profit 
ably  undertake.  Suggestions  as  to  possibl 
methods  of  '^  organizing "  the  various  scien 
tific  interests  are  to  be  included  hera 

(4)  Financial  assistance  is  needed,  even  fo 
this  committee's  present  limited  activities 
The  suggestion  has  been  made  that  some  o 
the  scientific  societies  might  be  willing  tn 
contribute  a  certain  fraction  of  their  annua 
dues  to  the  Ecological  Society  for  the  purpoo 
of  supporting  its  conservation  activities.  Ai 
appeal  has  already  been  made  to  the  Nations 
Research  Council  for  a  grant  for  this  purpose 

As  an  aid  in  the  promotion  of  these  end 
it  has  been  proposed  that  the  various  scien 
tific  and  research  organizations  so  disposer 
should  form  some  sort  of  a  loose  federation  o: 
association  of  '^societies  interested  in  th 
preservation  of  natural  conditions."  Thi 
would  be  likely  to  promote  the  interchange  o 
ideas,  and  effectiveness  of  action,  where  actio] 
seemed  called  for.  The  constituent  societie 
would  presumably  appoint  delegates  to  th 
meetings  of  this  federation;  these  delegates  be 
ing  such  of  their  members  as  have  shown  th 
most  active  interest  in  conservation  matten 
Such  a  federation  would  naturally  have  som' 
organic  relation  to  the  Ecological  Society' 
committee.  Its  efforts,  at  present,  might  b 
effective  in  several  directions:  publicity  an^ 
education,  endorsement  of  or  opposition  p 
proposed  legislation,  actual  investigations  o 
specific  cases  in  which  emergency  measure 
seem  to  be  necessary,  and  perhaps  some  otherc 

The  writer  would  welcome  opinions  fron 
the  officers  of  these  societies  as  to  the  desii 
ability  of  forming  such  a  federation.  H 
would  also  greatly  appreciate  any  suggestion 
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situated,  a  practical  evidence  that  the  people 
closest  to  the  park  are  alive  to  the  importance 
of  our  government  owning  the  land. 

The  contributors  and  the  amounts  contrib- 
uted were: 

Besearoh  Fond  of  the  National  Geographic 

Society    $  5,000 

W.  F.  Chandler,  Fresno,  California 6,000 

George  F.  Eastman,  Rochester,  New  York. .  15,000 

William  Kent,  Kentfield,  California 250 

Stephen  T.  Mather,  Director  National  Park 

Service    14,000 

Charles  W.  Merrill,  Berkeley,  California. .        250 

James  K.  Moffit,  San  Francisco 500 

John  Barton  Payne,  former  Secretary  of 

Interior 2,000 

Julius  Bosenwald,  Chicago,  Illinois 1,000 

Budolph  Spreckels,  San  Francisco 1,000 

Special  Tax  Levy  of  Tulare  County,  Ckli- 

fomia   10,000 


$55,000 


Thus  the  National  Geographic  Society  has 
conveyed  to  the  United  States  government  a 
total  acreage  in  Sequoia  National  Park  of 
1,916  acres,  purchased  at  a  total  cost  of 
$96,330. 

It  should  be  noted  that  the  gifts  were  not 
solicited  by  the  society.  The  National  G^eo- 
graphic  Society  asks  its  membership  for  no 
contributions  of  any  sort.  Its  publications 
and  its  scientific  and  educational  activities 
are  entirely  supported  by  their  dues. 

Every  member  of  the  society  may  feel  that 
he  had  a  part  in  this  enduring  grift  to  his 
country  and  to  posterity,  for  the  fimds  appro- 
priated directly  by  the  society  for  the  pur- 
chase of  the  Sequoias  came  from  the  fraction 
of  the  dues  of  members  set  aside  for  such 
benefactions. 

The  tender  was  made  in  the  name  of  the 
National  (Geographic  Society  because,  as  the 
director  of  the  National  Park  Service,  Mr. 
Mather,  put  it: 

It  is  only  proper  that  this  gift  should  come  to 
the  government  through  the  National  Geographic 
Society,  in  view  of  the  keen  interest  which  the 
society  has  taken  in  the  purchase  of  the  other 


private  holdings  in  this  park.  It  was  through  di 
rect  gifts  by  your  society  that  we  were  able  U 
save  the  Giant  Forest,  which  contains  the  finesi 
stand  of  Sequoia  Washingtoniana  in  the  Sierra. 

Following  the  presentation,  Albert  B.  Fall 
Secretary  of  the  Interior,  wrote  to  Oilberl 
Grosvenor,  president  of  the  National  Geo- 
graphic  Society: 

Dear  Mr.  Grosvenor:  It  was  a  very  pleasant 
surprise  when  you  called  on  me  en  April  20  and. 
on  behalf  of  the  National  Geographic  Society,  pre- 
sented the  title  deeds  and  other  pertinent  papen 
conveying  to  the  United  States  the  so-called  Mar- 
tin tract  of  640  acres  in  the  Sequoia  National 
Parky  recently  purchased  at  a  cost  of  $55,000  bj 
your  Society,  through  the  generosity  of  its  meiii« 
hers,  in  order  that  this  area  with  its  fine  stand 
of  trees  might  be  preserved  for  the  Amerieaii 
people. 

I  have  already  personally  expressed  to  you  mj 
sincere  thanks  and  my  acceptance  of  the  proffered 
gift.  Your  society  on  several  preeediag  oeeasioni 
has  stepped  in  at  a  critical  moment  and  acquired 
several  similar  areas  in  this  same  park,  therebj 
saving  from  extermination  other  wonderfnl  treei 
that  would  otherwise  have  fallen  under  the  axe. 

Tour  society  is  to  be  highly  commended  on  itt 
substantial  expression  of  a  high  publie  spirit,  and 
on  behalf  of  the  United  States  I  again  want  tc 
express  to  you,  and  through  you  to  the  eontribu 
tors,  my  deepest  appreciation  of  your  geneiroui 
and  considerate  action. 

BespectfnUy^ 

Albbt  B.  Fau« 

Mr.  Gilbert  Grosvenor, 
President,  National  Geographie  Soeiety, 
Washington,  D.  0. 

To  mankind,  throughout  the  ages,  treec 
have  been  the  most  human-like,  the  most 
companionable,  of  all  inanimate  things.  Aris' 
totle  thought  they  must  have  perceptions  and 
passions.  An  infinitely  more  scientific  genera- 
tion still  is  sensible  to  their  mystical  power. 

More  and  more  will  Americans  visit  Sequois 
National  Park  to  gaze  upon  the  majesty  oi 
"Nature's  forest  masterpieces"  in  their  lasl 
stand.  National  Geographic  Society  memben 
may  well  be  proud  that  they  had  a  part  is 
preserving  for  all  time  these  mementos  of  i 
past  far  beyond  the  records  of  written  hii 
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the  preliminary  announcement  of  the  executive 
committee  as  follows: 

The  Eesearch  Board  of  the  University  of 
California  is  arranging  a  research  conference 
to  be  held  at  the  luncheon  hour  on  Thursday, 
August  4.  The  special  topic  for  discussion 
will  be  ''  A  Survey  of  Research  Conditions  in 
Pacific  Coast  Institutions."  The  meeting  will 
be  open  to  members  of  the  Pacific  Division 
and  of  affiliated  societies  who  are  particularly 
interested  in  the  development  of  research  in 
Pacific  coast  colleges  and  universities. 

THURSDAY,    AUGUST    4,    2:00    P.M.,    IN    WHEELER 

HALL 

Science  and  the  Public  Health 

Following  the  plan  so  successfully  intro- 
duced at  the  Pasadena  meeting  in  1919,  and 
successfully  continued  at  the  Seattle  meeting 
in  1920,  of  attempting  some  constructive  ap- 
plication of  scientific  knowledge  to  important 
problems  of  the  day,  there  has  been  arranged 
for  this  meeting  a  aymposium  on  the  after- 
noon of  August  4.  The  subject  is  that  of  the 
relation  of  science  to  public  health — a  subject 
with  which  every  one  is  vitally  concerned. 
An  analysis  of  the  vote  on  each  of  the  four 
so-called  "health  amendments"  upon  which 
the  electorate  of  California  was  permitted  to 
express  its  views  at  the  general  election  last 
November,  is  all  that  is  required  to  enable 
one  to  realize  the  seriousness  of  the  situation 
and  the  necessity  for  a  campaign  of  education. 
The  public  should  be  fully  informed  as  to  what 
the  adoption  of  those  amendments  would  really 
mean.  To  assist  the  public  to  a  realization  of 
the  seriousness  of  this  menace  to  scientific 
investigation  and  to  the  public  health,  a  sym- 
posium has  been  arranged  in  which  the  ques- 
tion will  be  presented  from  different  view- 
points, as  follows : 

Public  hedlih  and  human  welfare:  Da.  Bay  Lyman 
Wilbur,  president,  Leland  Stanford  Jr.  Univer- 
sity. 

Whose  huHnese  is  the  public  health?  Dr.  F.  P. 
Gay,  professor  of  pathology,  University  of 
California. 

Bducaiion  in  relation  to  pubUo  health  and  medi- 


cal practise:   Db.  €.  J.  HolmiBi  profetsor  of 

zoology,  University  of  California. 
Physical  health  and  mental  health:    Dr.  Philip 

Kino  Bbown,  president  of  the  California  Ta- 

bereulosis  Association,  San  Frandseo. 
Burdl  and  Industrial  Sanitation:   Da.  C.  A.  Ko- 

Foro,  professor  of  zoology  at  the  University  of 

California. 
Public  health  and  experimental  biology:   Db.  H. 

B.  TOBRXY,  professor  of  zoology,  University  of 

Oregon. 

Immediately  following  the  close  of  the  sym- 
posium, a  general  session  of  the  Pacific  Di- 
vision will  be  held  for  the  purpose  of  electing 
four  members  of  the  executive  committee. 

THURSDAY,    AUGUST    4,    8:00    P.M.,    IN    WHEELER 

HALL 

On  the  evening  of  August  4,  President  David 
P.  Barrows,  of  the  University  of  California, 
will  give  an  address  of  welcome  to  which  re- 
sponse will  be  made  by  Dr.  Barton  Warren 
Evermann,  chairman  of  the  executive  com- 
mittee. This  will  be  followed  by  the  address 
of  the  retiring  president  of  the  Pacific  Di- 
vision, Dr.  William  E.  Hitter,  who  will  speak 
on  *^  Scientific  Idealism."  After  the  address 
of  the  president  a  reception  will  be  held.  The 
public  is  cordially  invited  to  attend  this  and 
all  meetings  and  lectures  of  the  Pacific  Di- 
vision and  of  the  affiliated  societies. 

A  public  address  will  be  given  on  the  after- 
noon of  August  5  by  Professor  Henry  Norris 
Russell,  professor  of  astronomy,  I^rinceton 
University,  on  "  The  prox)erties  of  matter  aa 
illustrated  by  the  stars." 

A  banquet  will  be  arranged  for  the  evening 
of  August  5  for  all  members  of  the  Pacific 
Division  and  affiliated  societies.  The  cost 
per  plate  will  not  exceed  $2.00. 

Astronomical  Society  of  the  Pacific 

Charles  S.   Cushino,  president,  First  National 

Bank  Building,  San  Francisco. 
D.  S.  BiCHARDsoN,  secretary-treasurer,  22  Battery 

St.,  San  Francisco. 

Meetings  of  the  Astronomical  Society  of  the 
Pacific  will  be  held  in  Boom  1,  Students'  Ob- 
servatory, University  of  California,  Berkeley, 


48 


SCIENCE 


[N.  8.  Vol.  LIV.  No.  1382 


Padfie  Slope  Branch,   American  Aasoeiaiian   of 
Economic  Sntomologista 

E.  O.  EssiOy  chairman,  TJniyenitj  of  Oalifoniia, 
Berkeley,  Oalif . 

A,  L.  Loyrrr,  secretazy-treasorer,  Oregon  Agri- 
cultural College,  OoryalliB,  Oregon. 

There  will  be  scientific  programs  on  August 
4  and  (^  and  excursions  on  August  6  and  7. 
An  entomological  dinner  has  been  arranged  for 
August  4. 

San  Francisco  Society,  ArcKeological  ImtUute  of 

America 

DAym  P.  Babrows,  president,  Uniyenitj  of  Oali- 

fomia. 
H.  B.  FAUtOLOUOH,  secretary,  Stanford  University. 

A  meeting  of  the  San  Francisco  Society, 
Archeological  Institute  of  America,  will  be 
held  Thursday  morning,  August  4,  at  which 
papers  will  be  read  by  members  and  others 
interested. 

Seiemological  Society  of  America 

Otfo  Klotz,  president,  Dominion  Astronomical 
Observatory,  Ottawa,  Canada. 

S.  D.  TowNLET,  secretary-treasurer,  Stanford  Uni- 
versity, California. 

A  meeting  of  the  Seismological  Society  of 
America  will  be  held,  the  details  of  which  will 
be  given  in  the  final  program. 

Southern  California  Section,  American  Chemical 

Society 

Stuart  J.  Bates,  president,  California  Institute  of 

Technology. 
H.  L.  Patnb,  secretary,  223  West  First  St.,  Los 

Angeles,  Calif. 

The  Southern  California  Section  of  the 
American  Chemical  Society  will  join  with  the 
other  sections  of  the  American  Chemical  So- 
ciety in  a  meeting  to  be  held  on  Friday  morn- 
ing, August  5. 

Western  Society  of  Naturdlista 

J.  Frank  Daniel,  president.  University  of  Cali- 
fornia. 

Chester  Stock,  secretary-treasurer.  University  of 
California. 

The  Western  Society  of  Naturalists  will 
meet  at  the  University  of  California  in  con- 


junction with  the  meetings  of  the  Pacific  Di- 
vision.  Sessions  for  presentation  of  miaoel 
laneous  scientific  papers  on  biology  will  hi 
held  on  the  mornings  of  August  4  and  5  anc 
at  other  times  during  the  porogreaa  of  tbi 
general  meetings  should  there  be  additiona! 
papers  to  be  presented. 


SCIENTIFIC  EVENTS 

JOHN  HARPBR  LOMO 

The  many  friends  of  the  late  Ttciemor  Johi 
Harper  Long,  for  thirty-seven  years  prof eeao] 
of  chemistry  in  Northwestern  UniTersitjy  wH 
appreciate  the  portrayal  of  the  man  as  i 
teacher,  investigator^  public  servant  an< 
friend,  contained  in  the  small  volume  entitlec 
''John  Harper  Long, — ^A  Tribute  from  hi 
Colleagues.''  It  is  edited  by  Dr.  Robert  H 
Oault  of  Northwestern  University*  contains  i 
chapter  by  F.  B.  Dains*  entitled  ^Stadant 
Teacher  and  Chemist,"  one  by  F.  Robert  Zeit 
''  A  Colleague  at  the  Medical  School,''  anothe 
by  Ira  Hemsen  on  "  Dr.  Long  as  a  Member  o: 
the  Referee  Board,"  and  an  appreciation  o: 
the  last  ten  years  of  Dr.  Long's  scientific  worl 
by  Julius  Stieglitz  and  Paul  Nicholai 
Leech.  Dr.  Frank  Wright  reviews  Dr 
Long's  activities  in  connection  with  Chi 
cage's  gigantic  drainage  problems  and  the  vol 
ume  concludes  with  a  comprehensive  bibliog 
raphy  of  Dr.  Long's  publications,  comprisini 
one  hundred  and  eighteen  contributions. 

There  is  thus  compassed  in  seventy  pages 
tastily  arranged,  a  fitting  tribute  to  a  mai 
who  did  so  much  for  chemistry  and  educa 
tion.  One  outstanding  feature  of  Dr.  Lon^i 
professional  life  comes  back  vividly  to  th< 
reviewer,  a  characteristic  which  indexed  wel 
his  deep,  unselfish  interest  in  his  profession 
namely,  his  constant  attendance  and  active 
helpful  participation  in  the  national  and  sec 
tional  meetings  of  the  American  Ghemica 
Society.  Even  long  after  his  health  shoul< 
have  demanded  more  consideration  of  aeli 
he  gave  unstintingly  of  his  time,  his  counse 
and  his  uplifting  ideals,  to  the  organicatioi 
which  had  given  him  its  highest  honor. 

The  edition  is  limited  to  a  thousand  am 
copies   may   be   obtained    through   Professo; 
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cepted  a  position  as  pathologist  at  the  Babies 
Hospital,  New  York  City. 

Dr.  Israel  J.  Kligler,  hitherto  an  associate 
in  bacteriology,  has  accepted  an  appointment 
with  the  Zionist  Medical  Unit  in  Palestine. 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  F.  H.  Knowlton,  of  the  XT.  S.  (Geo- 
logical Survey,  received  the  honorary  d^pree 
of  doctor  of  science  from  Middlebnry  College, 
at  its  recent  commencement. 

Professor  Lawrence  J.  Henderson,  of 
Harvard  University,  has  been  elected  a  foreign 
correspondent  of  the  Paris  Academy  of  Med- 
icine. 

Dr.  H.  S.  Washington,  of  the  Geophysical 
Laboratory,  Carnegie  Institution  of  Wash- 
ington, has  been  elected  a  foreign  honorary 
member  of  the  Norwegian  Academy  of  Sci- 
ences. 

Professor  Florian  Cajori,  of  the  University 
of  California,  has  been  elected  fellow  of  the 
American  Academy  of  Arts  and  Sciences. 

Dr.  a.  Smith  Woodward,  keeper  of  geology 
in  the  British  Museum  of  Natural  History, 
has  been  elected  president  of  the  Linnean  So- 
ciety of  London. 

Dr.  George  M.  Piersol,  who  has  been  pro- 
fessor of  anatomy  in  the  University  of  Penn- 
sylvania for  thirty  years,  is  retiring  from  ac- 
tive service. 

Dr.  Michael  £.  Gardner  has  been  appointed 
chief  of  the  bureau  of  preventable  diseases  and 
director  of  the  bacteriologic  laboratory  of  the 
United  States  Public  Health  Service. 

The  Albert  medal  of  the  Royal  Society 
of  Arts  for  1921  has  been  awarded  to  Profes- 
sor J.  A.  Fleming  in  recognition  of  his  con- 
tributions to  electrical  science  and  its  appli- 
cations. 

Charles  F.  Hand,  chairman  of  the  executive 
board  of  Engineering  Foundation,  has  been 
elected  an  honorary  member  of  the  Iron  and 
Steel  Institute  of  Great  Britain.  Mr.  Hand  is 
honorary  secretary  of  the  John  Fritz  Medal 
Board  of  Award  in  London  which  recently  be- 


stowed the  John  Frits  Medal  for  achievement 
in  applied  science  on  Sir  Robert  Hadfield. 
On  July  8  the  mission  went  to  Paris  to  confer 
the  John  Fritz  Medal  for  1922  upon  Eugene 
Schneider,  head  of  the  Creusot  Works. 

George  Otis  Smith,  director  of  the  United 
States  Geological  Survey,  sailed  for  England 
on  July  9  on  the  Cedric  to  attend  the  meeting 
of  the  organization  committee  of  the  Inter- 
national Geological  Congress  in  London  on 
July  20.  Professor  R.  W.  Brock,  of  the  Uni- 
versity of  British  Columbia,  the  chairman  of 
this  international  committee,  is  the  other  rep- 
resentative of  the  Western  Hemisphere.  The 
last  meeting  of  this  congress  was  held  in  Can- 
ada in  1913,  when  Belgium  invited  the  con- 
gress to  meet  in  Brussels  in  1916.  This  invi- 
tation has  been  renewed  for  1922. 

Dr.  Wiluam  H.  Welch,  director  of  the 
school  of  hygiene  and  public  health,  Johns 
Hopkins  University,  is  among  those  who  will 
attend  the  dedication  of  the  new  buildings  of 
the  Peking  Union  Medical  College,  at  Pddng, 
China,  in  September. 

Professor  Thomas  Hunt  Morgan,  of  Co- 
lumbia University,  is  spending  the  last  few 
months  of  his  sabbatical  leave  at  the  Univer- 
sity of  California,  where  he  and  his  group  of 
assistants  are  continuing  their  genetic  investi- 
gations of  Drosophila.  The  other  members  of 
the  party  are  Dr.  A.  H.  Sturtevant,  Dr.  C.  B. 
Bridges,  Dr.  D.  E.  Lancefield,  Mrs.  D.  £. 
Lancefield  and  Miss  Phoebe  Heed,  cytologists, 
and  Miss  Edith  Wallace,  artist.  The  party 
will  remain  at  the  imiversity  imtil  the  open- 
ing of  Columbia  University  about  Sept.  16. 

Thomas  Forstth  Hunt,  dean  of  the  colleire 
of  agriculture  at  the  University  of  Oalifomia, 
has  returned  to  the  university  after  a  year's 
travel  and  study  in  Italy,  Sicily,  Egypt,  Eng- 
land and  Scotland.  The  main  purpose  of  his 
trip  was  to  make  a  survey  of  European  methods 
of  agriculture  with  special  reference  to  fruit 
production  and  its  effect  upon  the  progressive 
development  of  various  nations. 

Dr.  O.  G.  F.  Luhn,  of  Larawok,  Borneo,  re- 
cently arrived  at  the  University  of  California 
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cial  intereBty  the  first  working  aneroid  made 
by  Vidi  in  1857,  and  a  series  of  models  illus- 
trating the  development  of  the  chick. 

Babon  Edmokd  db  BoTHSomLD,  adminis- 
trator of  the  Eastern  Railway  Company  of 
France,  has  given  10,000,000  francs  to  found  a 
scientific  institute  to  encourage  students  to 
devote  their  lives  to  the  work  of  research.  The 
institute  will  aim  to  develop  science  in  in- 
dustry and  agriculture.  The  institute  is  to  be 
managed  by  a  council,  members  of  which  are 
to  be  elected  by  the  Academy  of  Sciences,  the 
College  of  France,  the  Faculty  of  Sciences 
and  the  Paris  MuseunL 


The  Journal  of  the  American  Medical  As- 
sociation reports  that  a  new  pathological  and 
bacteriological  institute  has  been  opened  in 
Prague.  There  are  divisions  for  pathologic 
anatomy,  experimental  pathology,  bacteriology 
and  legal  medicine.  It  is  popularly  called 
Hlava's  Institute,  from  the  name  of  its  diief. 
Professor  Jeroslav  Hlava.  Dr.  Hlava  is  the 
senior  professor  of  the  staff  of  the  Czech  med- 
ical school,  and  is  a  well  known  authority  on 
ezanthematic  fevers.  In  addition  to  being 
president  of  several  medical  societies  and  a 
corresponding  member  of  the  French  Academy 
of  Medicine,  he  is  also  the  president  of  the 
Czech  Society  for  Cancer  Research.  On  the 
day  the  new  building  for  pathology  was 
opened,  the  president  of  the  republic  made  a 
gift  of  100,000  crowns  to  the  Cancer  Society 
for  continuing  and  developing  its  work. 

The  importance  of  reg^ular  meteorological 
reports  from  Greenland  for  the  forecasting  ser- 
vices of  Western  Europe,  and,  indeed,  for  that 
of  Canada  also,  has,  says  Nature,  been  recog- 
nized for  some  years.  The  question  of  these 
reports  was  discussed  at  the  meeting  of  the 
International  Commission  for  Weather  Teleg- 
raphy which  was  held  in  London  in  November 
last,  and  the  commission  decided  unanimously 
that ''  the  establishment  at  the  earliest  possible 
date  of  a  high-power  radio-telegraphic  station 
in  Greenland  is  of  the  utmost  importance  to 
the  meteorology  of  Western  Europe,  and,  fur- 
ther, it  is  of  such  importance  as  to  warrant 
the  international  provision  of  funds  for  main- 


taining it"  It  is  probable  that  Ae  proviai 
of  such  a  station  by  the  Danish  govemmc 
will  be  made  at  an  early  date.  When  tl 
station  has  been  provided  it  will  be  possible 
make  a  definite  use  in  weather  forecasting 
Europe  of  meteorological  observations  in 
Canada  and  the  United  States.  Hitfaerto  1 
gap  between  the  European  and  American  < 
servations  has  been  so  great  that  meteorologi 
have  been  unable  to  justify  the  eatpcwse  whi 
would  be  involved  in  regular  oaUe  messs| 
from  America  to  England. 

The  medical  division  of  Stanf<»d  Universi 
Medical  School  has  received  a  grant  of  $9 
from  the  Committee  on  Scientifiie  Researdi 
the  American  Medical  Association.  Tl 
money  is  to  be  used  for  the  furtherance  of  ; 
investigation  into  the  factors  influencing  t 
rate  of  urea  excretion. 


UNIVERSITY  AND  EDUCATIONAL 

NEWS 

Bequests  amounting  to  $16,624,203  are  i 
sured  to  the  medical  schools  of  Harvard,  C 
lumbia  and  Johns  Hopkins  Universities  by  t 
action  of  Miss  Alice  A.  De  Lamar  in  t 
Surrogate's  Court  in  waiving  her  rights  to  pi 
test  the  will  of  her  father.  Captain  Joseph  \ 
De  Lamar.  The  will  left  more  than  half  of  1 
estate,  valued  at  $38,827,000,  to  education  ai 
charity.  The  descendant's  estate  law  of  N< 
York  bars  a  person  from  leaving  more  thi 
half  of  his  estate  to  charity,  without  appproi 
of  the  heirs. 

Dr.  G.  Canbt  Eobinson,  Baltimore,  has  c 
cepted  the  post  of  professor  of  medicine  at  t 
Johns  Hopkins  Medical  School  and  physicia 
in-chief  of  the  Johns  Hopkins  Hospital, 
succeed  Dr.  William  S.  Thayer.  Dr.  Kobi 
son  is  now  professor  of  medicine  and  dean 
the  medical  faculty  of  Yanderbilt  Universit 
Nashville,  Tenn.,  and  expects  to  return  at  t 
end  of  the  year. 

Dr.  Paul  J.  Hanzlik,  associate  profc 
sor  of  pharmacology,  school  of  medicix 
Western  Reserve  University,  has  been  a 
pointed    professor    of   pharmacology    in    tl 
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eonBcioasness,  or  surround  himself  with  the  arti- 
ficial atmosphere  of  erudition.  ...  In  England 
the  isolation  from  society  and  the  solitariness  of 
genius  threw  him  into  the  arms  of  Nature.  .  .  . 

Again  on  page  276 : 

But  it  is  a  fact  that  no  Academy  existed  in  this 
country  which  was  zealous  in  collecting  and  arrang- 
ing all  the  best  labours  of  scattered  philosophers, 
no  uniyersity  which  was  anxious  to  attract  and 
train  promising  intellects.  .  .  . 

Most  of  the  phrases  in  Professor  Carmi- 
chael's  paragraph  on  British  science  and  also 
in  the  paragraph  contrasting  the  temperaments 
of  the  three  European  nations  will  be  found 
in  this  chapter  of  Merz's  on  pages  250,  252, 
279,  281  and  300. 

I  wish  to  point  out  that  what  Merz  wrote 
in  1896  about  English  science  and  English 
universities  in  the  first  half  of  the  nineteenth 
century  does  not  necessarily  apply  to  British 
science  and  British  universities  at  the  present 
time.    As  Merz  remarks  on  page  300: 

I>uring  the  second  half  of  the  century  a  process 
of  equalisation  has  gone  on  which  has  taken  away 
something  of  the  characteristic  peculiarities  of 
earlier  times.  The  great  problems  of  science  and 
life  are  now  everywhere  attacked  by  similar  meth- 
ods. Scientific  teaching  proceeeds  on  similar  lines, 
and  ideas  and  discoveries  are  cosmopolitan 
property. 

Whether  or  not  this  is  a  fact,  and  whether 
or  not,  if  it  is  a  fact,  the  final  paragraphs  of 
Professor  Carmichael's  pai)er  are  sound,  I 
do  not  pretend  to  judge.  But  I  do  protest 
that  the  statement  that  the  British  have  no 
university  eager  to  nurse  and  develop  new 
talent  is  not  true  to-day,  even  if  it  was  true 
in  1850. 

It  may  also  be  proper  to  note  that  Merz's 
statement  definitely  applies  to  English  rather 
than  to  British  universities;  and  on  page  271 
the  Scottish  universities  of  that  day  are  con- 
trasted with  their  English  sisters. 

J.  W.  Clawson 

To  THE  Editor  op  Science:  The  criticisms 
of  my  article  on  "  National  temperament  in 
scientific   investigations,"   offered  by   Mr.   J. 


W.  Clawson,  are  essentially  the  following  two 
It  is  implied  that  I  have  made  an  imprope 
use  of  Merz's  "European  Thought'*;  it  i 
claimed  that  I  have  been  imjust  to  the  Britis] 
in  a  certain  particular.  I  appreciate  the  op 
portunity  to  say  a  word  about  them. 

With  respect  to  the  first  of  these  I  prefe 
to  leave  it  to  the  reader,  who  makes  the  com 
parison  between  the  two  paragraiiha  named  b^ 
Mr.  Clawson  and  the  passages  in  Merz  referrei 
to  by  him,  to  determine  whether  my  practisi 
is  justifiable,  calling  his  attention  to  the  fac 
that  the  statements  in  one  of  these  paragraph 
were  given  as  what  seemed  to  me  to  be  "thi 
impartial  verdict  of  history"  rather  than  ai 
an  expression  of  judgment  independently 
formed  by  me. 

With  regard  to  the  question  of  injustice  U 
the  British  I  have  the  following  to  say:  Thi 
main  burden  of  my  paper  was  to  urge  upoz 
my  own  countrymen  the  desirability  of  re 
alizing  in  their  own  scientific  activity  the  char 
acteristics  of  spontaneity  and  individuality 
which  have  particularly  marked  the  work  o: 
the  British  and  which  have  led  (as  it  wai 
pointed  out)  to  a  greater  fruitage  of  th< 
larger  things  among  them  than  has  fallen  U 
the  lot  of  any  other  people;  in  the  particula: 
(and  somewhat  unfortunate)  phrase  criticize< 
I  had  no  intention  to  say  anything  partica 
larly  harmful  to  the  British  nor  had  I  sup 
posed  that  I  had  done  so;  one  of  my  corre 
spondents  has  expressed  his  pleasure  in  wha 
he  was  pleased  to  call  my  just  emphasis  of  th< 
value  and  importance  of  the  British  method 
and  results ;  Mr.  Clawson  now  appears  to  thin] 
that  I  am  quite  imjust  to  the  British  (at  leas 
in  a  certain  particular) ;  another  has  alread; 
belabored  me  for  being  unjust  to  the  Otet 
mans;  if  still  another  shall  accuse  me  of  i 
like  injustice  to  the  French,  I  shall  begin  t 
think  that  I  have  held  a  fair  balance  amoni 
the  three  nations  in  my  attempt  to  point  on 
certain  values  realized  by  them  which  I  wis! 
to  see  attained  by  the  scientists  of  Americ 
in  fuller  measure  in  the  future  than  in  th< 
past 

R.  D.  Carmiohakl 

Ukiveesitt  of  Illinois 
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SPECIAL  ARTICLES 

THE  PREDICTION   OP  THE  PHYSIOLOGICAL 
ACTION   OP  ALCOHOLS^ 

CoMPARATivELT  few  laws  are  known  connect- 
ing the  chemistry  of  various  substances  with 
their  physiological  effects;  such  a  condition  is 
natural  because  of  the  complexity  of  many 
of  the  compounds  used  in  therapeutics.  In 
seeking  for  generalizations  it  is  therefore  ad- 
visable to  direct  our  attention  at  first  to  com- 
pounds possessing  rather  simple  structures. 

In  connection  with  the  testing  of  the 
toxicity  of  various  normal  primary  alcohols 
upon  Paramecia  the  writer  noticed  the  almost 
quantitative  application  of  a  simple  numerical 
rule.  Methyl  alcohol,  as  was  expected  from 
its  structure,  exhibited  an  abnormality,  but 
beginning  with  ethyl  alcohol  and  expressing 
its  action  as  unity  the  acute  toxicities  of 
the  successive  members  subjected  themselves 
to  numerical  expression,  particularly  when 
the  quantity  of  alcohol  used  was  expressed 
in  moles  and  not  in  grams. 

In  an  homologous  series  of  this  kind  the 
molar  toxicity  of  any  given  member  is  three 
times  that  of  the  preceding  member.  The 
rule  is  expressed  numerically  by  the  geomet- 
rical progression: 

The  value  of  this  generalization,  originally 
presented  by  Traube  on  the  basis  of  surface 
tension  experiments,  lies  in  the  fact  that  it 
may  be  appplied  not  merely  to  unicellular  or- 
ganisms, but  to  mammals  as  well.  Its  applica- 
tion is  shown  best  by  a  few  examples. 

EXAMPLE  I 

The  toxic  concentration  of  ethyl  alcohol 
for  a  given  strain  of  paramecia  was  found  by 
experiment  to  be  4.5  per  cent.  What  concen- 
tration of  n-octyl  alcohol  will  prove  equally 
toxic  to  the  same  strain  of  organisms? 

Solution:  1x3x3x3x3x3x3  =  729. 
4.5^c  X  2.8* » 


729 


=  0.02%  =  calculated  concentration. 


The  observed  value  was  found  to  be  0.03  per 
cent 

1  Article  No.  4,  Chemical  Besearch  Department, 
Parke,  Davis  &  CJo. 


EXAMPLE    n 

If  a  mouse  is  killed  within  a  few  hours  by 
intraperitoneal  administration  of  12  mg.  of 
ethyl  alcohol  per  gn^am  of  body  weight,  what 
will  be  the  corresponding  toxic  dose  of  n-amyl 
alcohol  ? 

Solution:  1X3X3X3«27. 


12  mg.  X  1.9* 
27 


0.84  mg. 


The  observed  value  was  found  to  be  very  close 
to  1.0  mg.  per  gram,  of  body  weight 

EXAMPLE  m 

The  toxic  dose  of  ethyl  alcohol  when  in- 
jected into  the  blood  stream  of  the  cat  was 
foimd  by  Macht*  to  be  6.0  cc.  per  kilo.  The 
administration  time  was  50  minutes.  Under 
exactly  similar  experimental  conditions  what 
will  be  the  toxic  dose  (a)  of  n-propyl  alcohol, 
(fe)  of  n-amyl  alcohol? 

Solution:  (a)  1  X3-3. 

6.0  CO.  X  1.3*     «-- 
s =»2.17c.c. 

a>  2.14  cc.  corrected  for  sp.  gr. 

The  experimental  value  was  found  by  Macht 
to  be  2.0  C.C.,  althoiigh  in  this  case  the  toxic 
amoimt  of  liquid  was  administered  during  20 
minutes. 

Solution:  (6)  1  X  3  X  3  X  3  »  27. 

6.0  X  1.9» 


27 


0.36  cc.  (uncorrected  for  sp.  gr.). 


The  experimental  value  was  foimd  to  be  0.16 
cc,  which  is  a  very  satisfactory  result  in 
view  of  the  fact  that  the  toxic  material  was 
administered  during  seven  minutes.  When 
administered  over  an  interval  of  from  80  to 
60  minutes  the  observed  value  would  no  doubt 
approach  the  calculated  value. 

A  more  detailed  discussion  of  the  present 
work  is  appearing  in  a  series  of  reports  in  the 
J.  Am,  Pharm,  Associ-ation. 

Oliver  Eamm 

2  The  values  marked  with  the  asterisk  are  molecu- 
lar weight  ratios  which  serve  to  convert  the  pre- 
dicted valuee  from  moles  to  grama. 

8/.  Pharmacol,  16,  1  (1920). 
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THE  AMERICAN   CHEMICAL   SOCIETY 

DIVISION  or  ORGANIC  CHEMISTRY 

(Continued) 

Symmetrical  tribromphenylpropiolic  acid  and 
its  reaction  with  acetic  anhydride:  Bobkrt  Cham- 
bers. Phenylpropiolic  acid  eondensefl  with  acetic 
anhydride  to  form  a  phenjlnaphthalene  dicarboz- 
ylic  anhydride.  This  reaction  holds  for  deriva- 
tives of  phenjlpropiolic  acid  where  there  is  a 
free  ortho  hydrogen.  It  was  desired  to  investi- 
gate the  action  of  acetic  anhydride  on  a  di  ortho 
substituted  phenyl  propiolic  acid.  The  above 
acid  was  prepared  from  meta  nitro  cinnamic  acid 
as  follows :  reduction  with  zinc  and  hydrochlorie 
acid  gave  meta  amido  hydrocinnamic  acid.  Bro- 
mination  and  subsequent  diazotization  in  boiling 
ethyl  alcohol  gave  2.4.6  tribromhydrocinnamic 
acid.  Heating  to  145®  in  a  sealed  tube  with 
bromine  gave  aa  dibrom  2.4.6  tribromhydrocin- 
namic acid.  The  latter  with  hot  alcoholic  potash 
gave  2.4.6  tribromphenylpropioHc  acid.  With 
acetic  anhydride  the  above  acid  does  not  condense 
to  a  phenylnaphthalene  derivatives  but  forms  an 
anhydride  which  may  be  hydrolyzed  to  the  original 
acid. 

The  reactions  of  alpha  anthroquinonesulfonic 
adds  with  meroaptans:  E.  Emmet  Reid,  Colin 
M.  ICackall  and  G.  E.  MiLi.Ka.  Sodium  anthro- 
quinone-alpha-monosulfonate  and  the  1.5  or  1.8 
disulfonates  react  readily  with  mercaptan*  in 
water  solution  to  replace  the  sulfonic  acid  group 
by  — 8B  to  give  anthraquinone  alkyl  thio-ethers 
or  dithio-ethers,  a-QuHrOx.SB,  1,  5-CuH«0a(SB), 
and  1.8-C|«H«0a(SB),.  The  disulfonates  may  give 
the  intermediate  alkyl  thio-ether  sulfonate. 

The  polymers  of  pinene:  G.  B.  and  C.  J. 
Fbankfobter  and  E.  B.  Kryoer. 

Contribution  to  our  knowledge  of  the  chemistry 
of  aUcium  carbide:  G.  B.  Frankforter  and  A. 
E.  Stoppel. 

A  new  lactone  from  oU  of  orange:  Francis  D. 
Dodge.  Essential  oils  of  citrus  species,  obtained 
by  egression,  on  standing  generally  deposit  solids 
from  which  certain  lactones  derived  from  coumarin 
have  been  obtained.  In  the  present  communica- 
tion is  described  a  new  lactone  of  rather  unusual 
properties  obtained  from  the  sediment  of  West 
Indian  oil  of  orange.  It  forms  colorless  needles 
(m.  p.  88-90°)  easily  soluble  in  alcohol  and 
ether,  slightly  so  in  ligroin.  Optical  rotation  is 
about  — 38°  in  alcohol.     On  acidifying  an  alka- 


line solution  it  yields  a  erystalline  acid  (m.  ] 
151°)  from  which  no  crystalline  salts  eould  h 
obtained.  It  yields  no  acetyl  derivative,  and  ca 
not  be  reconverted  into  the  lactone.  It  la  readil 
oxidized  by  permanganate.  The  ketone,  lih 
coumarin,  yields  a  crystalline  compound  with  b: 
sulfite.  Analysis  indicates  the  empirieal  formula 
QuHifOt. 

The  bromination  of  i-amiruhp'Cymeiie :  Alve 
8.  Wheeler  and  Ira  W.  Smithxt.  Pore  x>-c7ni«n4 
obtained  from  spruce  turp^itine,  was  nitrated  an 
the  2-nitro-p-cymene  was  reduoedr  with  Sn  an 
HG.  The  acetyl  derivative  of  2^amino-p-oymen 
in  OCI4  solution  was  boiled  with  br<unine.  Brom 
derivative,  needles,  m.  122°;  yield  60  per  cen1 
Hydrolysis  gave  free  amine,  liquid,  b.  169°-170 
at  20  mm.,  d**^  1.3012,  no*  1.5781.  HCl  sail 
plates,  m.  206°-210°.  HBr  salt,  plates,  m.  205« 
Diazobromoaminocymene,  canary  yellow  needla 
m.  146°-148°  (decomp.).  Ozidftbion  of  bromc 
acetylaminocymene  with  neutral  permanganat 
gave  a  toluic  acid  derivative,  m.  213°.  Hydrolysi 
with  acid  gave  the  bromoamino  acid,  needles,  n 
151°;  Ha  salt,  plates,  m.  190°  (deeomp.).  N 
bromoamino  toluic  acid  of  this  description  eoul< 
be  found  in  the  literature.  The  Br  at<Nn  appear 
to  be  in  the  3  position. 

New  derivatives  of  B,  $,  S'tribromoS-hydroxy'l 
^-naphthoquinone :  Alvin  S.  Whuct.ir  and  T.  H 
Andrews.  Action  of  NaOH  on  the  tribromc 
quinone  (A)  gave  the  2,  3-dibromo-5,  8-dihydroz} 
1,  4-naphthoquinone  (B),  which,  redueed  with  Z 
and  H^«,  gave  2,  3-dibromo-l,  4,  5,  8-tetn 
hydrozynaphthalene,  greenish  needles,  m.  164° 
166°.  Tetracetyl  derivative,  yellow  needles,  n 
149°-150°.  Acetyl  derivative  of  B,  yellow  prisnu 
m.  197°.  Methyl  ether  of  A,  yellowish  red  plate 
m.  209°-210°.  Ethyl  ether  of  A,  yellow  needlei 
m.  134°-136°.  Aniline  derivative  of  A  (Br  N< 
8  replaced),  purplish  chip-like  crystals,  m.  235^ 
A  is  converted  by  Zn  and  H^04  into  the  tr 
hydroxy  derivative,  yellowish  needles,  m.  106° 
107°;  triacetyl  derivative,  colorless  prisms,  n 
220°.  Br.  No.  8  in  ^  is  replaced  by  CI  with  H< 
and  alcohol,  golden  bronze  plates,  m.  152° ;  aeet] 
derivative,  yellow  prisms,  m.  160°.  Ketone  n 
agents  on  A  do  not  give  well  defined  produets. 

The  bromination  of  g-amino-p-eymene :  Alvi 
8.  Wheeler  and  I.  W.  Smithet.     (By  title.) 

The  production  of  furfural  by  the  action  of  st 
perheated  water  on  aqueous  com  eoh  extract:  1 
B.  LaPoroe.     (By  title.) 
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error  to  judge  tbe  egg  content  bj  the  valae  ob- 
tained in  the  aforesaid  determination. 

Teanvit  ty-producis :   J.  B.  Bkxd. 

Some  factors  governing  the  crystaUisfaUon  of 
lactose  in  ice  cream:  Harper  F.  Zollxr  and 
OwsN  E.  Williams.  A  curve  is  presented  as  a 
result  of  experimental  evidence  which  serves  to 
separate  those  mixes  which  will  produce  sandiness 
from  those  which  will  not,  and  is  based  upon  the 
relationship  existing  between  the  protein-serum 
solids  concentration  and  the  concentration  of  lac- 
tose within  the  mix.  It  is  erroneous  to  calculate 
the  concentration  of  lactose  on  the  water  basis 
since  the  total  water  in  the  mix  is  not  available 
to  the  lactose  because  of  the  competition  of  the 
other  solids.  The  effect  of  the  proteins  within  the 
mix  is  not  to  repress  the  crystallization  of  lactose, 
but  they  act  oppositely  in  increasing  concentration. 
Because  of  its  slow  rate  of  crystallization  lactose 
hydrate  is  subject  to  much  supercooling  and  over- 
saturation.  Protein  has  very  little  effect  upon  its 
rate  of  growth.  The  solubility  of  lactose  hydrate 
according  to  the  best  of  experimental  deductions 
is  11.15  per  cent,  at  0®  C.  In  an  ice  cream  mix 
containing  10  per  cent,  fat,  14  per  cent,  of  cane 
sugar  and  65  per  cent,  of  water,  the  above  value 
for  lactose  reduces  to  about  8.9  per  cent,  calcu- 
lated on  the  water  basis. 

A  rotating  thermocouple  and  cold  junction  de- 
signed for  temperature  studies  in  horisfontai  power 
ice  cream  machines:  Harper  F.  Zoller.  A  sen- 
sitive and  experimental  thermocouple  is  described 
and  illustrated  which  has  been  designed  for  the 
purpose  of  accurately  measuring  the  temperature 
of  the  ice  cream  mix  within  the  freezer  when  the 
latter  is  rotating  at  full  speed.  By  maintaining 
an  ice-water  cold  junction  affixed  to  the  shaft  of 
the  freezer  along  with  the  thermocouple  junctions 
the  small  temperature  differences  within  the  freezer 
can  be  measured  with  an  accuracy  of  .02^  C.  This 
latter  is  also  made  possible  by  the  use  of  a  five 
junction  copper-constantan  thermocouple  (of  fine 
wire  for  small  temperature  lag  effect)  and  a  po- 
tentiometric  setup  embracing  a  galvanometer  of 
low  internal  resistance  with  a  potentiometer  of 
microvolt  capacity.  The  unique  feature  of  the 
instrument  is  the  method  of  conducting  the  small 
e.m.f.  from  the  rapidly  rotating  shaft  to  the  po- 
tentiometer without  frictional  thermoelectric  ef- 
fects. The  instrument  has  been  in  regular  service 
for  a  number  of  months,  has  given  no  trouble, 
and  has  measured  the  rapidly  fluctuating  tempera- 
tures within  the  mix  simply  and  accurately. 


Cases  of  supercooling  during  the  freeeing  of  ic€ 
cream  mixes:  Harper  F.  Zollkb  and  Owen  E, 
Williams.  By  the  use  of  the  rotating  thermo- 
couple we  have  examined  the  point  of  separation 
of  ice  in  a  variety  of  mixes.  The  measorementc 
were  made  in  a  commercial  ice  cream  machine  oi 
the  Miller  type  with  a  capacity  of  five  gallons, 
The  freezing  point  lowering  of  the  mix  was  no1 
in  harmony  with  the  calculated  value,  but  showec 
a  high  supercooling  in  the  mix  even  in  the  presence 
of  the  swiftly  moving  beaters  and  aerapers.  The 
addition  of  fine  particles  of  substances  to  promote 
the  formation  of  crystal  nuclei  prevented  the 
supercooling  of  the  mix  and  consequently  the 
freezing  was  done  in  a  shorter  time,  and  the 
product  was  smoother.  Both  fat  and  gelatin  seen 
to  reduce  supercooling  in  the  average  mixes 
When  sand  is  added  to  an  ice  cream  mix  eon 
taining  10  per  cent,  fat  and  0.5  per  cent,  of  gela 
tin  ice  begins  to  separate  at  only  a  slightly  highei 
temperature  when  the  brine  is  at  10^  F.  dnrin| 
the  freezing  process.  If  the  brine  is  much  lowe; 
there  is  a  greater  difference  in  the  eupercoolini 
effect  when  no  sand  is  present  in  the  above  mix 
When  mixes  are  frozen  which  have  been  mad* 
from  evaporated  milk  containing  lactose  cryeta 
nuclei  and  they  have  not  been  destroyed  by  pas 
teurization,  or  other  means,  no  supercooling  oc 
curs.  A  great  deal  of  importance  is  attaiched  t 
the  degree  of  supercooling  and  its  influenee  upeM 
the  texture  of  the  ice  cream  as  it  comes  from  tb 
freezer. 

Black  discoloration  in  canned  sweet  potatoes 
Eow.  F.  KoHMAN.  The  black  discoloration  whiel 
occurs  in  canned  sweet  potatoes  begins  in  th 
bottom  of  the  can  where  there  is  usually  a  semi 
liquid  starch  paste  which  affords  dose  eontae 
with  the  can.  Eventually  it  may  penetrate  th 
entire  content  of  the  can.  The  black  formatiex 
IB  due  to  the  combination  of  iron  dissolved  froi 
the  can  with  a  tannin-like  substance  in  the  pc 
tatoes.  This  is  localized  to  a  considerable  exten 
just  beneath  the  peel.  But  as  there  is  also  som 
throughout  the  potato  and  especially  about  th 
center  no  change  in  present  methods  of  peelin] 
would  be  of  advantage.  Tannins  do  not  fon 
black  compounds  with  iron  unless  the  latter  is  i 
its  highest  state  of  oxidation.  As  air  ia  essentia 
to  bring  it  into  this  condition,  the  necessity  o 
tight  seams  in  canned  sweet  potatoes  is  emphmsiaec 

Charles  L.  Pabsons, 

Secretary 
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regard  to  the  structure  of  atoms,  and  these 
are  consistent  with  those  previously  pro- 
posed. 

Postulate  1, — The  electrons  in  atoms  tend 
to  surround  the  nucleus  in  successive  layers 
containing  2,  8,  8,  18,  18  and  82  electrons 
respectively. 

The  word  atom  is  used  in  the  broader  sense 
which  includes  charged  atoms  (ions).  If  the 
number  of  electrons  in  an  atom  is  such  that 
they  can  not  all  form  into  complete  layers  in 
accord  with  Postulate  1,  the  extra  electrons 
remain  in  the  outside  layer  as  an  incomplete 
layer  which  we  may  desigfnate  as  the  sheath 
of  the  atom.  Every  electrically  neutral  atom 
must  contain  a  number  of  electrons  equal  to 
the  atomic  number  of  the  nucleus.  If  the  out- 
side layer  of  such  an  atom  is  nearly  com- 
plete, the  tendency  expressed  by  Postulate 
1  may  cause  a  few  additional  electrons  to  be 
taken  up  in  order  to  complete  the  layer,  thus 
forming  a  negatively  charged  atom  or  ion. 
In  such  a  case  we  may  say  that  the  sheath 
has  been  completed. 

In  the  following  discussion  it  is  important 
to  keep  in  mind  this  distinction  between  sheath 
and  outside  layer.  Every  incomplete  outside 
layer  which  occurs  normally  is  a  sheath,  but 
a  complete  outside  layer  may  or  may  not  be 
a  sheath.  The  following  definition  will  make 
this  clearer.  The  sheath  of  any  atom  (or 
atomic  ion)  consists  of  all  the  electrons  in 
the  outside  layer  provided  that  this  layer  is 
incomplete  when  the  atom  is  electrically  neu- 
tral. Thus  atoms  of  the  inert  gases  (neon, 
argon,  etc.)  and  ions  such  as  Na+,  Ca+*,  etc., 
have  no  sheaths  for  the  outside  layers  of  these 
atoms  consist  of  electrons  which  already  form 
a  complete  layer  in  the  neutral  atom.  The 
sodium  atom,  however,  has  an  incomplete 
sheath  containing  one  electron,  while  the  fluo- 
rine atom  has  an  incomplete  sheath  of  7  elec- 
trons. The  fluorine  ion,  on  the  other  hand, 
has  a  complete  sheath  of  8  electrons. 

The  inert  gases  are  the  only  elements  whose 
neutral  atoms  have  no  sheaths,  or  in  other 
words  have  all  their  electrons  arranged  in  com- 
plete layers  in  accordance  with  Postulate  1. 
In  all  other  atoms,  the  tendency  expressed  by 


this  postulate  can  only  be  satisfied  by  an  inter- 
action between  atoms  involving  a  rearrange- 
ment of  the  electrons.  This  is  to  be  regarded 
as  the  fundamental  cause  of  chemical  action 
and  it  is  by  such  interaction  that  chemical 
compoimds  are  formed. 

When  as  the  result  of  such  rearrangement 
of  electrons,  the  sheath  of  an  atom  has  become 
complete,  we  may  speak  of  the  atom  as  a  com- 
plete atom.  Similarly  if  the  interaction  be- 
tween atoms  leads  to  complete  satisfaction  of 
the  tendency  of  Postulate  1,  so  that  all  the 
atoms  become  complete,  we  may  say  that  a 
complete  compound  is  formed.  We  shall  see 
that  there  are  some  factors  which  may  oppose 
the  formation  of  complete  atoms  and  counter- 
act the  tendency  of  Postulate  1.  In  such 
cases  incomplete  atoms  and  compounds  may 
result. 

According  to  Postulate  1,  the  first  complete 
layer  in  any  atom  consists  of  two  electrons 
close  to  the  nucleus.  Let  us  call  this  stable 
pair  of  electrons  a  duplet  and  let  us  broaden 
the  definition  of  duplet  to  include  any  i>air  of 
electrons  which  is  rendered  stable  by  its  prox- 
imity to  one  or  more  positive  charges.  We 
may  now  state  the  second  postulate. 

Postulate  2. — Two  atom^  may  he  coupled  to- 
gether hy  one  or  more  duplets  held  in  cofnmon 
hy  the  completed  sheaths  of  the  atoms. 

Let  us  now  analyze  the  conditions  that  must 
be  fulfilled  if  the  interaction  between  atoms 
is  to  result  in  the  formation  of  a  complete 
compound. 

A  given  group  of  neutral  atoms  may  interact 
to  complete  their  sheaths  in  two  ways: 

1.  By  transfer  of  electrons, 

a.  Atoms  having  sheaths  containing 
only  a  few  electrons  may  give  up 
these  extra  electrons  to  other 
atoms. 

h.  Atoms  having  nearly  complete 
sheaths  may  take  up  electrons  from 
other  atoms. 

2.  By  sharing  duplets. 

Atoms  may  share  duplets  with  other 
atoms  (Postulate  2)  and  thus  com- 
plete their  sheaths  with  fewer  elee- 
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mains  after  the  sheath  is  remoyed.  Sinoe  the 
neon  atom  has  no  sheath  the  whole  atom  con- 
stitutes a  kernel  with  zero  charge.  The  kernel 
of  the  sodium  atom  is  the  sodium  ion  with 
single  x)ositive  charge,  while  the  kernel  of  the 
fluorine  atom  (or  fluorine  ion)  consists  of  the 
nucleus  and  two  electrons,  the  whole  haying 
7  positiye  charges. 

Since  the  sheath  of  any  neutral  atom  con- 
sists of  e  electrons,  the  i)ositiye  charge  on  the 
kernel  is  also  e.  In  any  complete  atom  there 
are  8  electrons  in  the  sheath.  When  the  atom 
does  not  share  duplets  with  other  atoms  (co- 
yalence  zero)  then  the  total  charge  of  the 
atom  is  e  — «.  If,  howeyer,  any  two  atoms 
hold  a  duplet  in  common  the  total  charge  of 
the  two  atoms  is  decreased  by  two  imits.  If 
the  two  atoms  are  substantially  alike  in  size 
and  structure,  we  may  assume  that  this  de- 
crease in  charge  is  to  be  divided  equally  be- 
tween the  two  atoms.  Thus  if  an  atom  in  a 
compound  has  s  electrons  in  its  sheath  and  it 
has  a  coyalence  v^  then  the  eflectiye  charge 
of  its  sheath  is  s  —  v©.  The  total  charge  of 
the  atom  may  thus  be  taken  as 


e 


is  —  Ve)=Ve  +  Vc  =  V. 


Thus  V,  the  sum  of  the  electroyalence  and  the 
coyalence,  for  any  atom  in  a  compound,  is 
equal  to  the  residual  atomic  charge. 

When  two  atoms  which  hold  a  duplet  in  com- 
mon differ  considerably  in  size,  it  is  no  longer 
obyious  that  the  two  electrons  of  the  duplet 
should  be  divided  equally  between  the  two 
atoms  in  determining  the  residual  charge. 
We  may,  however,  arbitrarily  so  define  the 
boundaries  of  the  individual  atoms  in  mole- 
cules that  a  duplet  binding  two  atoms  to- 
gether is  to  be  regarded  as  belonging  equally 
to  the  two  atoms.  In  this  case  ^e  may  con- 
sider i;  to  be  the  residual  atomic  charge  even 
when  the  atoms  differ  greatly  in  size. 

It  is  evident  from  Coulomb's  law  that  the 
separation  of  positive  from  negative  charges 
requires  in  general  the  expenditure  of  work. 
The  most  stable  forms  of  matter  should  be 
those  in  which  the  positive  and  negative 
charges  are  as  near  together  as  possible.  How- 
ever, we  can  not  rely  entirely  upon  Coulomb's 


law  for  this  would  indicate  that  the  distance 
between  unlike  particles  should  decrease  with- 
out limit  The  exact  distribution  of  charged 
particles  in  their  most  stable  arrangementl 
thus  requires  a  knowledge  of  the  repulsive 
forces  whose  existence  we  have  already  as- 
sumed. A  further  discussion  of  this  point  will 
be  reserved  for  a  future  paper.  At  present 
we  may  attempt  to  express  this  relation  by  the 
following  postulate. 

Postulate  S, — The  residual  charge  on  each 
atom  and  on  each  group  of  atoms  tends  to  a 


minimum. 


By  ''residual  charge"  is  meant  the  total 
charge  of  an  atom  or  group  of  atoms  regard- 
less of  sigrn.  By  ''group  of  atoms"  is  meant 
any  aggregate  of  atoms  which  are  character- 
ized by  proximity  to  one  another.  It  is  felt 
by  the  writer  that  this  postulate  is  a  crude 
expression  of  a  very  important  and  funda- 
mental law.  When  we  understand  the  re- 
pulsive forces  between  charged  particles  better 
we  shall  be  able  to  state  the  law  in  a  more 
nearly  quantitative  form.  The  law  is  of 
very  wide  application.  The  uniformity  of  dis- 
tribution of  positive  and  negative  ions  in  a 
salt  solution  is  a  familiar  example  of  the 
working  of  this  law;  In  any  small  finite  ele- 
ment of  volume  the  charges  of  the  iKwitive 
and  negative  ions  tend  to  be  very  nearly  equal 
or  the  residual  charge  tends  to  a  minimum. 

Postulate  3  expresses  merely  a  strong  ten" 
dency  so  that  in  general  the  charges  of  indi- 
vidual atoms  are  not  necessarily  zero.  When 
the  atomic  charges  depart  from  zero,  however, 
they  do  so  only  as  the  result  of  a  definite  force 
or  action  which  opposes  the  tendency  of  Postu- 
late 3.  We  shall  see  that  Postulates  1  and  8 
are  often  in  conflict  and  in  such  cases  the 
tendency  of  Postulate  1  may  prevail  against 
that  of  Postulate  3. 

We  may  now  classify  chemical  compounds 
according  to  the  types  of  valence  exhibited  bj 
their  atoms  and  will  consider  the  application 
of  Postulate  3  to  each  class  of  compound. 
There  are  3  general  subdivisions  to  consider: 

(1)  Complete  Compounds,  (2)  Incomplete 
Compounds,  and  (3)  Exceptional  Cases. 

1.  Complete  Compounds. — ^All  electrons  are 
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the  crystalline  state  and  their  molecular 
weights  are  unknown. 

Molybdenum  carbonyl,  Mo(CO)g,*  is  a  very 
easily  volatile  crystalline  compound.  It  is 
interesting  to  note  that  the  negative  valence 
of  molybdenum  («  —  e  =  18  —  6)  is  twelve,  so 
that  with  a  covalence  of  12  for  the  molyb- 
denum atom  in  this  comi)ound  we  again  ob- 
tain a  structure  consistent  with  the  valence 
theory  discussed  above. 

2.  Incomplete  Compounds. — These  are  com- 
pounds in  which  some  of  the  electrons  are  not 
arranged  in  complete  layers  or  sheaths,  so 
that  the  tendency  of  Postulate  1  is  not  com- 
pletely satisfied.  This  can  only  occur  as  a 
result  of  a  conflict  between  Postulate  1  and 
Coulomb's  law  or  Postulate  3.  We  have  seen 
that  the  tendency  of  Postulate  3  causes  the 
residual  charge  (v)  on  each  atom  to  be  a 
minimum.  The  tendency  of  Postulate  1,  how- 
ever, is  sufficiently  strong  to  force  the  atoms 
to  take  up  charges  of  3,  4,  or  even  under  some 
conditions,  5  or  6  units,  if  this  should  be 
necessary  in  order  to  bring  all  the  electrons 
into  complete  layers.  Since  there  must  be  a 
limit  to  the  strength  of  the  tendency  of  Postu- 
late 1  it  is  not  surprising  that  residual  atomic 
charges  greater  than  4  or  6  are  very  rare.  Now 
the  atoms  of  the  elements  near  the  middles  of 
the  long  periods  (of  18  and  32  elements),  do 
not  become  complete  even  if  they  do  acquire 
residual  charges  as  great  as  5  or  6  units,  and 
it  is  therefore  natural  that  the  tendency  of 
Postulate  3,  which  must  become  -stronger  as 
the  charge  increases,  should  prevent  the  forma- 
tion of  complete  compounds  of  these  elements. 
There  are  two  tyj^es  of  incomplete  compounds 
to  consider. 

a.  Metallic  Substances,  Electronegative 
Atoms  Absent, — ^By  Coulomb's  law,  atoms  hav- 
ing only  small  charges  on  their  kernels,  should 
not  be  able  to  take  up  enough  electrons  to 
complete  sheaths  of  8  or  more  electrons.  Thus 
if  we  bring  together  a  number  of  electroposi- 
tive atoms  there  is  no  way  in  which  the  elec- 
trons in  the  incomplete  sheaths  can  rearrange 
themselves   to  form   complete  sheaths.     The 

5Mond,  Hirtz,  Cowap,  /.  Chem,  8oc,,  97,  798 
(1910). 


''  free  "  electrons  which  are  thus  compelled  to 
remain  in  incomplete  sheaths  are  responsible 
for  the  metallic  properties  shown  by  all  electro- 
positive elements  in  the  solid  or  liquid  state. 
It  is  clear,  however,  notwithstanding  the  fact 
that  hydrogen  may  sometimes  function  as  an 
electroi)ositive  element,  that  liquid  or  solid 
hydrogen  should  have  none  of  these  metallic 
properties  according  to  this  theory,  for  the 
sheath  to  be  formed  in  this  case  contains  only 
two  electrons.  The  forces  acting  between  the 
free  electrons  and  the  kernels  of  the  atoms 
in  metallic  substances,  are  of  the  same  order 
of  magnitude  as  in  salts,  so  that  metals  have 
about  the  same  range  of  vapor  pressures^  hard- 
ness, compressibilities,  etc.,  that  are  shown 
by  salts. 

In  general,  all  atoms  must  be  electroposi- 
tive unless  they  can  take  up  enough  electrons 
to  complete  their  sheaths  and  thus  act  as  elec- 
tronegative atoms.    The  tendency  of  Postulate 
3  ordinarily  prevents  the  occurrence  of  nega- 
tive valences  greater  than  about  4.     In  the 
two  short  periods  eight  electrons  are  needed 
to  form  a  complete  sheath  so  that  the  elements 
with  kernel  charges  greater  than  about  3  can 
act  as  electronegative  atoms  and  therefore  do 
not  normally  show  metallic  properties.    In  the 
2  long  periods  18  electrons  form  the  complete 
sheath  so  that  about  the  first  14  of  the  ele- 
ments in  each  of  these  periods  can  usuaUj  act 
only  as  electropositive  elements  and  th^  thus 
have  metallic  proi>ertie8,  when  in  the  element^ 
ary  form.    For  similar  reasons  all  the  known 
elements  of  the  rare  earth  period  (the  last 
two  being  unknown)  have  metallic  properties. 

b.  Compounds  Containing  EleeiraposiHve 
and  Electronegative  Atoms, — As  a  result  of 
Coulomb's  law  or  Postulate  3,  the  positiye  va- 
lence of  an  element  is  usually  limited  to  a 
value  of  2  or  3  unless  particularly  strong 
forces  are  exerted  to  draw  away  electrons, 
and  thus  raise  the  positive  valence  a  few  units 
higher.  Thus  in  the  middle  of  the  long  periods 
the  charges  of  the  kernels  are  so  great  that 
all  the  electrons  in  the  sheaths  of  the  electro- 
positive atoms  can  not  be  given  up  even  when 
other  atoms  are  present  that  can  take  up 
electrons.    It  thus  happens  that  the  long  pe* 
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president  of  the  French  Republic,  presided  at 
the  opening  meeting,  a  gathering  at  which 
explorers  and  geographers  from  various  parts 
of  the  world  were  present. 

Dr.  E.  J.  EussELL,  director  of  the  Rotham- 
sted  Experimental  Station,  has  been  appointed 
a  foreign  corresponding  member  of  the  Reale 
Istituto  Lombardo  di  Scienze  e  Lettere  di 
Milano. 

W.  M.  Smart,  chief  assistant  at  the  Gam- 
bridge  Observatory,  has  been  appointed  to  the 
John  Couch  Adams  Astronomership,  recently 
founded  in  Cambridge  University  imder  a  be- 
quest from  the  late  Mrs.  Adams. 

The  board  of  regents  of  the  University  of 
Michigan  has  adopted  congratulatory  and 
laudatory  resolutions  in  recognition  of  the 
services  of  Professor  W.  W.  Beman,  who 
has  for  fifty  consecutive  years  been  a  member 
of  the  literary  faculty  and  for  thirty-four 
years  head  of  the  department  of  mathematics. 

Professor  Herbert  E.  Gregory,  of  Tale 
University,  director  of  the  Bishop  Museum 
in  Honolulu,  has  been  awarded  life  member- 
ship in  the  National  Geographic  Society  for 
his  original  contributions  to  geographic 
scienca 

Henrt  E.  Allanson  has  been  appointed 
assistant  to  the  chief  of  the  bureau  of  plant 
industry.  Department  of  Agriculture.  He 
is  a  graduate  of  Cornell  University,  and 
came  to  the  bureau  in  1911. 

Professor  Alexander  M.  Gray,  director 
of  the  school  of  electrical  engineering  of  Cor- 
nell University,  has  been  granted  leave  of  ab- 
sence for  the  year  1921-22,  because  of  ill 
health. 

Dr.  Walter  Long  Williams,  professor  of 
obstetrics  and  research  in  the  diseases  of 
breeding  animals,  has  retired  from  the  faculty 
of  the  New  York  State  Veterinary  College  at 
Cornell  University.  Dr.  Williams  was  a  mem- 
ber of  the  original  faculty  of  that  college. 
For  eighteen  years  he  was  professor  of  vet- 
erinary research  and  obstetrics  and  for  the 
last  seven  years  has  devoted  his  time  to  the 
study  of  the  diseases  of  breeding  animals. 


Dr.  Edward  Phelps  Allis,  Jr.^  has  re- 
turned to  his  biological  laboratory  at  Men- 
tone,  France,  after  some  nine  montlis  in 
America. 

An  expedition  on  behalf  of  the  State  Uni- 
versity of  Iowa  to  the  gulf  coast  of  Florida 
was  conducted  by  Professor  H.  R.  Dill  in  the 
latter  part  of  May.  A  collection  of  marine 
fishes  was  made  which  will  be  mounted  for  tlie 
museum. 

The  Hugo  Miiller  lecture  of  the  Chemical 
Society,  entitled  ''  The  natural  photoeynthetic 
processes  on  land  and  in  sea  and  air,  and 
their  relation  to  the  origin  and  preservation 
of  life  upon  the  earth,^  will  be  delivered  by 
Professor  Benjamin  Moore  on  June  16. 

The  geological  library  of  4,000  volumes  and 
15,000  geological  specimens  collected  by  the 
late  Professor  H.  P.  Cushing  and  his  father- 
in-law,  the  late  S.  G.  Williams,  have  been  pre- 
sented to  Western  Eeserve  University  by  Mrs. 
Cushing. 

A  MONUMENT  in  memory  of  the  French 
chemist,  Adolphe  Wurtz,  was  unveiled  at 
Strasbourg  on  July  6. 

The  death  is  annoimced  at  eighty-three 
years  of  age,  of  Professor  Viktor  von  Lang, 
formerly  professor  of  physics  at  Vienna. 

The  Mathematical  Association  of  America 
and  the  American  Mathematical  Society  wiQ 
hold  their  summer  meetings  at  Wellesley  Col- 
lege, September  6-7  and  7-9,  respectively.  Two 
joint  sessions  will  be  devoted  to  a  8ymx>osium 
on  "Relativity."  On  the  afternoon  of  the 
seventh.  Professor  Pierpont,  of  Yale  Uni- 
versity, will  give  a  paper  entitled  "Some 
mathematical  aspects  of  the  theory  of  rela- 
tivity," while  on  the  forenoon  of  the  eighth. 
Professor  Lunn,  of  the  University  of  Chicago, 
will  speak  on  "  The  place  of  the  Einstein 
theory  in  theoretical  physics." 

The  regents  of  the  University  of  California 
have  granted  $20,000  from  the  campus  im- 
provement fimd  to  the  Lick  Observatory  for 
the  improvement  of  the  groimds  and  buildings 
at  Mount  Hamilton. 

The  American  Pharmaceutical  Association 
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fer  by  two  independent  but  equally  powerful 
factors,  neither  of  which  shows  dominance. 
F^  will  again  be  intermediate  but  of  a  single 
lype  and  not  more  variable  than  either  pure 
parent  race.  But  "F^,  by  recombination  of 
the  two  differential  factors,  will  now  consist 
of  five  graded  types,  two  of  which  correspond 
with  the  parental  types,  while  the  remaining 
three  are  foimd  in  the  intervening  region  at 
equally  spaced  intervals.  If  the  several 
gpraded  types  are  readily  distinguishable  one 
from  another,  they  will  be  found  to  occur  in 
the  proportions  1:4:6:4:1.  But  if  the 
typesi^  are  so  close  together  in  apx)earance  as 
not  readily  to  be  distinguishable,  the  distribu- 
tion will  resemble  a  probability  curve. 

Further,  if  three  independent  but  equivalent 
factors  are  involved  in  a  cross  where  domi- 
nance is  wanting,  the  Y^  classes  will  number 
seven  and  their  frequencies  will  be  as 
1  :  6  :  16  :  20  :  16  :  6  :  1. 
.  Now,  suppose  that  in  these  several  hypothet- 
ical cases,  the  character  under  investigation 
is  size,  and  that  the  amount  of  difference  in 
size  between  the  xmrents  is  in  every  case  the 
same;  let  us  say  for  convenience,  12  units 
(inches,  pounds,  or  whatever  the  case  may  be). 
Then  the  several  classes  of  individuals  of 
which  Fj  is  comx)osed  will  have  the  class  mag- 
nitudes and  frequencies  shown  in  Table  I. 

For  distributions,  such  as  those  shown  in 
Table  I.,  we  can  readily  calculate  standard  de- 
viations, which  measure  the  variability  of  each 
array.  See  the  last  column  of  Table  I.  It 
will  be  observed  that  the  standard  deviation 
falls  off  rapidly  as  the  number  of  factors  in- 
volved increases.  Inspection  of  the  column 
headed  "  standard  deviation ''  in  Table  I.  will 
allow  one  to  arrive  at  the  law  of  decrease  of 
the  standard  deviation  with  corresponding  in- 
crease of  factors.  It  is  evident  that  as  the 
number  of  factors  is  doubled,  the  standard  de- 
viation is  halved  under  the  radical  sign.  In 
other  words,  to  reduce  the  standard  deviation 
hy  one  half,  the  number  of  factors  must  he 
increased  four  fold.  With  this  point  in  mind 
one  can  extend  as  far  as  is  desired  the  col- 
umns in  Table  I.  headed  '^  factors  "  and  *'  stan- 
dard deviation." 


In  Table  I.  the  difference  between  the  pa- 
rents is  assumed  to  be  12  units  and  the  stan- 
dard deviation  is  expressed  in  terms  of  those 
imits.  To  give  the  table  a  general  form,  we 
might  suppose  the  difference  between  the  pa- 
rents to  l>e  one  unit  The  standard  deviati(m 
would  then  be  only  one  twelfth  as  great.  It 
is  so  given  in  Table  H.,  wherein  only  the 
columns  "  factors  "  and  "  standard  deviation  ** 
are  entered  from  Table  I. 

TABLB  n 

Standard  DeviatUm  of  F,  Expressed  in  Per  Cent, 
of  the  Difference  between  the  Parent  Races 
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Fac- 

ard 

tors 

Devia- 

tors 

Devia- 

tors 

Devia- 

tors 

Devia- 
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tion 

tion 

tion 

1 

35.35 

13 

9.75 

44 

5.32 

144 

2.94 

2 

25.00 

14 

9.50 

48 

5.10 

160 

2.79 

8 

20.41 

15 

9.12 

52 

4.87 

176 

2.66 

4 

17.67 

16 

8.81 

56 

4.75 

192 

2.55 

5 

15.81 

17 

8.53 

60 

4.56 

208 

2.43 

6 

14.43 

18 

8.33 

64 

4.40 

224 

2.37 

7 

13.33 

20 

7.90 

68 

4.26 

240 

2.28 

8 

12.50 

24 

7.21 

72 

4.16 

256 

2.20 

0 

11.78 

28 

6.66 

80 

3.95 

272 

2.13 

10 

11.18 

32 

6.25 

90 

3.60 

288 

2.08 

11 

10.64 

36 

5.89 

112 

3.33 

320 

1.97 

12 

10.20 

40 

5.59 

128 

3.12 

384 

1.80 

In  the  foregoing  discussion,  it  has  been  as- 
sumed that  the  parent  races  were  completely 
homozygous  and  so  deviod  of  genstic  varia- 
bility. If  this  were  true  of  the  parents,  it 
would  also  be  true  of  F^.  In  that  case  what- 
ever variability  was  exhibited  by  the  parents 
or  Fj  would  be  non-genetic.  Under  like  en- 
vironment Fj  would  be  expected  to  show  a 
like  amount  of  non-genetic  variability.  Hence 
in  estimating  the  genetic  variability  of  F, 
one  would  have  to  deduct  from  the  total  ob- 
served variability  of  Fj  an  amoimt  equal  to 
the  observed  (non-genetic)  variability  of  Fj. 

In  practise  one  would  proceed  as  follows. 
First  find  the  difference  between  the  standard 
deviations  of  F^  and  F^.  Divide  this  by  the 
difference  between  the  parental  means  (the 
respective  means  of  the  two  pure  parent  races). 
Multiply  the  quotient  by  100.  Now  look  in 
Table  II.  for  the  nearest  corresponding  num- 
ber in  the  column  "  standard  deviation.**    Op- 


92 


SCIENCE 


[N.  8.  Vol.  UV.  No.  1387 


mutant  in  qnestion.  The  mecatbormx  of  this 
mutant  has  apparently  leiqtcd  to  a  condition 
approximating  that  occurring  in  die  ancestors 
of  the  Diptera,  in  harin^  a  w^-nier^doped 
metanotum  and  other  metathoracic  sderites, 
while  the  wings  of  this  segment  of  the  thOTaz, 
instead  of  being  mere  knobbed  threads  as  in 
practically  all  Diptera.  hare  become  der^doped 
as  comparatiyely  broad  winga^  widi  a  wtH- 
defined  venation.  I  am  hoping  to  be  able  to 
make  a  careful  anatomical  stndj  of  die  tho- 
racic structures  of  this  mutant  in  the  near 
future,  and  have  offered  this  brief  aoooont 
merely  as  a  preliminary  note  of  an  investiga- 
tion which  will  be  given  more  in  detail  in  a 
later  publication. 

G.  C. 

Marsachusetts  AoRicuLTraAL  Cof.T.afli. 
Amhekst,  Mass. 


SCIENTIFIC  BOOKS 

JONSTON'S   NATURAL  HISTORY  OF  FISHSS 

TiiROiTQK  the  ctnirtwy  of  Mr.  Carl  L.  Hubbs 
of  thn  IJnivc^rftity  of  Michigan,  I  have  been 
iililo  U}  (ocuinino  n  very  rare  book,  seldom 
riryirrh'il  in  l)il)li(>graphy,  the  particular  cdi- 
iUfU  fii;|Nin*ntly  not  at  all. 

I  in  nut  heir  iH  John  Jonston,  or  as  he  writes 
i»,   JohitiiiH'M   JonHtomiB,   M.D.,   and  its  title 

JtiUnBu  JonNtonl  |  IlUitoriae  Naturalis  |  de  | 
l'}*^U/ii«  I  (it  <;4itiii  I  Ubri  V  I  tabulis  quad- 
fiii()tiU  «4*j)t(*rn  I  al>  illo  celeberrimo 
MftthlA  Mt.rUiio  I  aerl  inciiiia  ornata 
*«  •''fjfitorlhiiN  tain  antiquiii  |  quam  recea* 
0'/nt/'i»  I  ffiaiima  eura  colloctl  |  quot  |  ob 
mnlttiuHt  tUnuo  \  Imprimendot  suteepit. 
If n$ii^  iri'ttm  JotM'phiiH  Kckorbrocht  | 

I'n\ltt^nt§f  Ut)H  lififl  ImiiiihI  with  it  is  another 
¥h\Htn»%  w/th  ilin  Hit  mo  tith)  oxcopt  for  the 
^niiit  "  *i»  h»aii|/ihijH  AquntiliH  Libri  IV.,  ta- 
IihIIh    v*|/»/<»r"     Thir*   tri^ntn  of  invcrtt'brates. 

Am  lh)ff  wofk  Ix^rif  tlie  nominal  dato  of  1767, 
mt«tM|Mi^«i  hf  ilui  ''Hystema  Natune, "  it 
Hm\^  iitmtt)tiitniiitHi  in  the  interests  of  stable 
lUNIMPMlilNMirM 

\  IIMI  <        '*  ^^  tfaroui^ut  a  compilation 


from  earlier  authors,  the  latest  of  whidi  is 
Piso's  edition  of  Marqgrave's  ^Historia 
Natoralis  Brasilije,"  printed  at  Leyden  in 
1648.  The  aouroes  of  information  are  oare- 
foUy  and  apparently  accnrately  given  in  side- 
headinga.  There  is  some  evidence  of  a  ^yatem 
of  dassification.  Book  first,  for  ezample^ 
treats  of  marine  fiahea  Title  of  those  which 
are  pdagic.  Heading  1,  of  scaly  pelagic  fiahes, 
and  Artide  1,  ^de  Aaellis"  of  various  ^ codsw" 
Most  of  iiie  fcHrms  mentioned  are  indicated 
by  Lathi  noons,  the  Greek  form  often  added, 
and  occasionally  a  descriptive  adjective  gives 
a  binomial  form.  I  find,  however,  no  trace  of 
a  binomial  system  of  naming;  the  word 
species  I  have  not  noticed  and  ^be  word  genus^ 
oocaaonaDy  used,  has  no  tedinical  signif- 
icance, meaning  merely  ''  kind." 

The  names  used  by  Jonston  could  not  enter 
scientific  nomenclature  even  if  the  date  of  the 
publication  were  subsequent  to  1758,  a  matter 
whidi  may  be  open,  to  doubt 

In  Boegoed's  ""  Bibliotheoa  lohthyologia  et 
Piscatoria,''  1874,  page  9,  is  recorded  a  trea- 
tise by  J.  Jonston,  with  a  similar  but  more 
extended  tide^  said  to  be  in  five  parts  in  two 
divisions  C"  dhi.'')  with  the  dates  1850  to  1858, 
issued  at  Frankfort  on  Ihe  Main. 

Ai^lMurently  the  volume  before  me  is  a  re- 
print of  the  second  ^  dealing  "  of  this  general 
work,  as  it  bears  a  different  date  and  the  name 
of  a  different  publisher.  Boegoed  speaks  of 
a  new  edition  in  Amsterdam  in  1718,  and  an 
edition  in  Dutdi  in  Amsterdam  in  1880, 
translated  from  the  Latin  by  M.  Ghrausius. 
In  advance  proof  sheets  of  the  second  edition 
of  Dean's  "Bibliography  of  Fishes,**  refer- 
ences are  given  to  about  a  dozen  editions  in 
Latin  or  Dutch.  One  of  these  is  dated  1877, 
but  none  1787. 

It  may  be  questioned  whether  the  data 
"  MDCCLXVn  **  given  on  Libri  IV.  and  V. 
alike  is  not  a  misprmt  for  MDCLXVn.  The 
appearance  of  the  book  and  the  absence  of 
reference  to  any  author  later  than  1848, 
would  point  in  this  direction.  In  any  e^ent; 
the  names  merit  no  consideration  from 
systematists  as,  if  really  issued  in  1787,  it  is 
merely  an  unmodified  reprint  of  a  pre-LinnsBan, 
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THE  AMERICAN  ASSOCIATION  FOR 
THE  ADVANCEMENT  OF  SCIENCE 

SECTION    H — ^AiJTHROPOLOQY 

At  the  Cfhicago  meeting  of  Section  H — Antliro- 
pology — the  following  officers  were  nominated: 

Vice-president  (1921),  A.  E.  Jenks,  Minneapolis, 
Minn. 

Secretary  (Jan.,  1921-Dec.,  1924),  E.  A.  Hooton, 
Cambridge,  Mass. 

The  following  members  of  the  Sectional  Com- 
mittee were  elected:  B.  Laufer  (Jan.,  1921-Dec., 
1924),  Chicago,  111.;  F.  C.  Cole  (Jan.,  1921-Dec., 
1922),  Chicago,  111. 

The  Sectional  Committee  is  constituted  as  follows: 
A.  E.  Jenks,  chairman,  Minneapolis,  Minn.;  E.  A. 
Hooton  (Jan.,  1921-Dec.,  1924),  Cambridge, 
Mass.;  Ales  Hrdlicka  (Jan.,  1920-Dec.,  1923), 
Washington,  D.  C;  Berthold  Laufer  (Jan.,  1921- 
Dec.,  1924),  Chicago,  111.;  B.  J.  Terry  (Jan.,  1920- 
Dec,  1921),  St.  Louis,  Mo.;  F.  C.  Cole  (Jan., 
1921-Dec.,  1922),  Chicago,  111.;  Clark  Wissler 
(1921),  from  the  American  Anthropological  Asso- 
ciation, Washington,  D.  C;  J.  Walter  Fewkes 
(1921),  from  the  American  Anthropological  Asso- 
ciation, Washington,  D.  C. 
The  following  papers  were  read  and  discussed: 

The  practical  value  of  anthropology  to  our  nation : 
A.  E.  Jenks,  University  of  Minnesota. 

The  grouping  of  Piman  languages  upon  a  phonetic 
hasis:  J.  A.  Mason,  Field  Museum  of  Natural 
History. 

A  project  for  the  study  jof  race  mixture  in  the 
United  States:  E.  A.  Hooton,  Harvard  Uni- 
versity. 

The  peopling  of  Asia:  A.  Hrdlicka,  U.  S.  Na- 
tional Museum. 

The  influence  of  sex  and  stock  upon  the  pubic 
hones:  T.  Wingate  Todd,  Western  Reserve  Uni- 
versity. 

Variations  in  the  weight  of  new-horn  children  with 
particular  reference  to  racial  differences ;  com- 
parative  growth  of  premature  and  normal  chil- 
dren: E.  E.  ScAMMON,  University  of  Minne- 
sota. 

A  hird's-eye  view  of  American  languages  north  of 
Mexico:    E.  Sapib,  Geological  Survey,  Canada. 

The  scaphoid  type  of  scapula:  W.  W.  Graves, 
St.  Louis,  Mo. 

The  native  culture  of  the  Czechoslovak  people  and 
its  relation  to  other  European  cultures:  K, 
Chotek,  Ethnographical  Museum,  Prague. 


The  present  state  of  anthropological  research  in  the 
Philippines:  F.  C.  Cole,  Field  Museum  of  Nat- 
ural History. 

The  relative  dating  of  Aetec  and  Puehlo  Bonito 
ruins,  hy  growth  rings  on  the  timbers:  A.  E. 
Douglass,  University  of  Arizona. 

Aztalan:  S.  A.  Barrett,  Milwaukee  Public  Mu- 
seum. 

Anthropology  at  the  Pan-Pacific  Congress:  Clark 
Wissler,  National  Besearch  Council. 

The  American  plant  migration:  Berthold  Lau- 
fer, Field  Museum  of  Natural  History. 

The  criteria  for  a  general,  ancient  AlgonJHn  cul- 
ture: Alanson  Skinner,  Milwaukee  Public 
Museum. 

The  Bidatsa  Indian:  Care  and  training  of  the 
dog  and  horse:  Gilbert  L.  Wilson,  Macalestor 
College. 

The  preservation  of  Indian  remains  in  Wisconsin: 
Chas.  E.  Brown,  Sec.,  Wisconsin  Archeological 

Society. 

The  following  papers  were  read  by  title: 

Geographical  influences  upon  human  culture  with 
special  reference  to  the  Great  Plains:  Melvin 
B.  GiLMORB,  State  Historical  Society  of  North 
Dakota. 

The  technique  of  paleopathology  as  applied  to  hu- 
man remains:  Boy  L.  Moodie,  University  of 
Illinois,  College  of  Medicine. 

Aboriginal  population  in  California:  A.  L.  Kbjoz- 
BER,  University  of  California. 

Some  vital  aspects  of  the  American  Indian:  Fred- 
erick L.  Hoffman,  Prudential  Life  Insurance 
Company. 

Waning  stone  age  industries  among  the  Wisconsin 
Indians:  Alanson  Skinner,  Milwaukee  Public 
Museum. 

Current  illogical  extravagant  estimates  concerning 
the  antiquity  of  man:  G.  Frederic  Wright, 
Oberlin  College. 

The  afternoon  session  of  December  29  was  de- 
voted to  a  conference  on  State  Archeological  Sur- 
veys. 

On  the  afternoon  of  December  30,  the  section 
visited  the  Field  Museum  of  Natural  History  to 
inspect  the  anthropological  exhibits  and  after- 
wards visited  the  Newberry  Library  for  an  ex- 
amination of  the  Ayer  collection  of  Americana. 

E.  a.  Hooton, 
Secretary,  Section  H 
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18  laborious,  exoessively  so  where,  as  in  the 
present  case,  many  decimal  places  are  reqnir- 
ed»  it  is  possible  to  make  a  closely  approx- 
imate integration  of  small  segments  of  the 
fanction: 

ydx  -  «-*'(ix 
luch  as 


/_'^«-(a  +  .)«d2, 


where  a  is  any  abscissa  and  z  is  smalL 
Expanding  the  exponent,  this  becomes: 


/: 


e-o*.c-*".e 


-«« 


which  by  potting 


becomes 


«-»■=  1  —  2«, 


«-««jJ^(l-2«)e-2a« 


i~***r«-***  ( 


««-lj      z 


-e2«»( 


2a      '  2a* 
««— 1 


+  4aV 


2a 


--^i.)] 


2^ 

2a« 


Reducing  and  substituting  for  z  the  value 
1/10  gives: 

•'-*  •  -B     4a*   L 


H-(e«/»-e-«/«)  (1.98a«-l)l 

Thus,  by  assigning  values  to  a,  progressing 
by  0^,  the  areas  of  the  segments  of  the  inte- 
gral for  the  abscissal  intervals  a  +  1/10 
could  be  closely  approximated  and  simmiated, 
the  values  in  the  table  being  finally: 

log  {^J^^e-^^"^): 

or  log  (1  —  P),  according  to  the  usual  ^m- 
bology.  It  was  found  that  it  was  only  neces- 
sary in  the  extreme  value  given  (^  =  7.0) 
to  carry  the  computation  a  few  steps  farther, 
in  order  that  the  sum  of  the  subsequent  seg- 
ments to  infinity  should  be  a  vanishing  quan- 
tity with  respect  to  the  degree  of  precision 
decided  upon.  The  table  is  not  to  be  looked 
upon  as  more  than  supplementary  to  the 
tables  in  general  use,  and  upon  examination. 


it  will  appear  that  the  error  introduced  by 
assuming  that  e'"*  =  l— «*  is  negligible 
since,  for  z  =  1/10  this  error  at  its  maximum 
is  only  as  0.99  —  0.99005  to  0.99,  or  5  parts  in 
99,000  with  respect  tol  —  P,  and  on  the  whole, 
even  less  than  this;  and  it  is  the  values  of 
1  —  P,  smaller  than  those  obtainable  from  the 
usual  tables,  in  which  we  are  here  interested. 
The  values  of  this  table  check  with  those  in 
the  usual  tables,  as  far  as  the  latter  go,  and 
also  (in  the  extreme  cases,  especially  where 
Kx  ==  6.0,  5.5  and  6.0)  with  the  values  given 
in  the  original  work  of  Burgess.* 

EXPLANATION  OP  TABLE 

Common  logarithms  of  the  values  of  the 
integral: 

for  various  values  of  hx, 

OAimx     0.7071aj 
te  =  — =— = , 

iS  a 

where  E  is  the  probable  error  and  ^  the  quad- 
ratic mean  error. 

Interpolations  will  be  fairly  accurate  to  the 
fourth  place  if  proper  account  be  taken  of  the 
second  difference. 


lix    log  (1  — P) 

0.0 0.0000 

0.1....  9.9482-10 
O.2....  9.8906 

0.3 9.8270 

O.4....  9.7571 

0.5 9.6808 

0.6 9.5978 

0.7 9.5081 

0.8....  9.4115 
O.9....  9.3077 
1.0....  9.1967 
1.1....  9.0784 
1.2....  8.9527 

1.4....  8.6787 

1.5 8.5301 

1.6....  8.3739 


hx       log(l  — P) 

3.5....  3.8710-10 
3.6. . .  .3.5513 
3.7....  3.2231 

3.8 2.8865 

3.9....  2.5415 
4.O....  2.1880 
4.1....  1.8261 
4.2....  1.4557 
4.3....  1.0768 

4.4 0.6895 

4.5....  0.2936-10 
4.6.:..  9.8893-20 
4f  7....  9.4764 
4.8....  9.0551 
4.9....  8.6252 

5.0 8.1868 

5.1....  7.7399 


B  Burgess,  Trans,  Boy,  8oe,  Edinh,,  XXXIX., 
p.  257  ff.  ''On  the  Definite  Integral  (2/r)  f.^r^dt 
with  Extended  Tables  of  Values." 
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thf'i 
on* 

ti- 
t) 


-^■^ 


—■■»*... 


..   ..      "-^  {U«- 

^ H.  **i  y:  5*XV 

^..-^^^^  ;:  zuziian 

»«5«i  ■iw  sientioned 

,      -5^    •^Ts.'C.  :cr  planet 

^     .  -    ■•  -::t*i  v::h  a  civiliz- 

.  .     *-■  iTf  ivwvrless  to 

,  .-^,  w    -  .T  en»  to  con- 

. ^      V.^.i  Tvc  ihat  law  is 

•v  -2je^:=Ji3*r  energies 

..   .,      -.^  \vt  t>?  :r\^uble  I    What 

,. .,  .  -     'ds  Xvc  :>  pretty   plain. 

^\;.    fyj-  «v  -tuman  beings  do 

^  '^  ■  "^     ,   -^^^i;T  :st?«i#ure,  upon  what  we 

v-,.c£   T:r.w  immemorial   the 

•  '"    ^V  ^.,.  .fn.»nc>:'s  ,*:  our  humankind  have 

'     '^'^    ^^^'  \t  :^^?  ta*s*^  ivnception  that 

^^         i  <«^vxs  -*t  4r.imal  and  hampered  by 

"*'  ^''^.  .,«i»»,-t-^s:.vK  That  man  i*  a  miracul- 

'"^    ^  \^  ,^.    ,»•    r.Ar.ir*l    and    supernatural. 

Cnv^c-^-^-   ::v   X^*   ivriixl   of   our    race's 

;     —'w    whioh    we    have    not    yet 

" '    .    X'     rv."^    wiAvmvptions    have    lain 

^/^^^,.      v  vvv.rw  ot  oivilization.     All  that 

.^^.^  •:',  •,»«v«^*wt   civilization  has  been 

^^^^„..;  s\v.  *"  *l^^*'  ^'^  ^****'"'    "^^^  goods,  the 

^I^iVii*    ^<-vvx'nHn\t*.   of   which   they   have 

\.r-  ••'   '^^  wv*r\i,  wt*  can   not  now  know 

V*       V  -  ^'V  rT*«nncation*  of  their  positive 

,.^    «o  Atv.  !rAvV  in  a  Uiousand  ways.     And 

^  vx  ^•' .'  .fv.'o  *-»d  mine  to  trace  them.    Who- 

,.!v:    '.v.-\  v.v.s  the  duty  will  be  appalled.     I 

\,. ,^*v::  u|vn  the  matter  here.     Suffice 

,v."*-  -.'..v   A   ivrt\vtb'   natural  class  of  life, 

\.r  •  . "N*  v,.*xcr  hrt*  Imhmi  and  never  can  be  a 

v---«"i   otV.v*   hrtving   the  understandability, 

:V  ^•v.,t'..-.;  .■^v.^l  the  authority  of  natural  law; 

.   ^^^^  e..'  ,vvxti!«to  such  a  class  of  life  but 

^, .,,.  ...     Vmv  wc  do  not.  the  result  will 

V  '•'.'./•.  ^V.e  -*:»"**    **"'"  ^'thii*s  will  continue 


:o  carry  the  confusion  and  darkness  produced 
by  the  presence  in  it  of  mythological  elements. 
If.  on  the  other  hand,  human  beings  continue 
to  regard  man  as  a  species  of  animal,  then 
the  social  life  of  the  world  in  all  its  aspects 
will  continue  to  reflect  the  misconception; 
especially  our  ethics,  which  subtly  pervades, 
colors  and  fashions  all  of  the  social  sciences, 
will  continue  to  be — what  it  always  has  been 
in  large  measure — a  zoological  ethics,  animal 
ethics,  the  ethics  of  tooth  and  claw,  space- 
binding  ethics,  the  ethics  of  strife,  violence, 
combat  and  war. 

So  it  has  been,  but  it  will  not  continue 
so  to  be  if  we  have  the  wisdom  to  learn  the 
fundamental  lesson  of  our  recent  experience. 
What  is  that  lesson?  It  is  tliis:  the  World 
War  was  an  unforeseen,  sudden,  cataclysmic 
demonstration  of  human  ignorance  of  human 
nature — a  demonstration,  pitiless  as  fate  or 
famine,  that  human  bcingrs  have  never  rightly 
conceived  Man  to  be  what  Man  is — not  a 
mixture  of  natural  and  supernatural  nor  a 
species  of  animal,  but  the  natural  agency 
for  those  time-binding  energies  in  the  world 
whose  peculiar  function  it  is  to  produce 
civilization  and  to  do  so  in  conformity  with 
its  marvelous  law  of  an  increasing  function 
of  time. 

That  conception  will  be  found,  I  believe, 
to  initiate  a  new  epoch — the  epoch  of  human- 
ity's manhood.  The  concept  is  easy  to 
grrasp — all,  and  especially  the  young,  can 
understand  it.  Once  it  is  understood,  human 
life  will  accord  with  human  nature,  the  time- 
binding  energies  will  be  freed  from  the  old 
bondage,  and  civilization  will  at  length 
advance  in  accord  with  its  natural  Law  as  the 
great  forward-leaping  exponential  function  of 
Time.  There  will  be  great  changes  and  many 
transfigurations.  Education — education  in 
home,  school  and  church — will  have  for  its 
supreme  function  to  teach  the  children  of  man 
what  man  is  and  what  they  are.  Ethics  will 
abandon  the  space-binding  standards  of  ani- 
mals and  will  l)ecome  human  ethics  based  upon 
the  natural  laws  of  the  time-binding  energies 
of  man.  Freedom  will  be  freedom  to  live  in 
accord  with  those  laws  and  righteousness  will 
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in  predicting  the  record  of  the  second  year.  consideration  of  the  second  year  production 

baa   already  of  birds  which  did  and  of  those  which  did  not 

the  prediction  of  first  year  <«g-  la;                             months  of  the  first  year, 

our  immediate  purpose  is  the  it                               to   give   the   mean   first 

I  Harris,  Blaknlee  and  Kirkpatriek,   Qenetiet,  these  birds  as  well.     For 

3:  42-44,  4(MIS,  1H8.  oomparison  the  results  deduced  from  the  data 

iiBAK  ANirrAi.  paopQcnoH  roa  iubt  \irt>  second  tiab  fob  bibdb  vhicb  did  and  which  did  not  i,at  dvbino 
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that  tl\o     poles   were  not  fixed  but  •■ 
in  a  cirele  and  he  fixed  the  dianiett  : 
circle     and    the   period   of   revoluti-  : 
curately    that  only  the  most  moiln 
menta    can   detect  the  small  anxMn 
was    in    error. 

Porliaps  the  most  noteworthy  «>;" 
scientists  was  Hipparchus  of  UK 
146  B.C.).    He  discovered  the  proc 
equinoxes  due  to  a  slight  propro-- 
in    the  eliuinoxial  points  whert- 
equator  and  the  ecliptic  meet  ;■.■ 
-with   almost  modem  exactness, 
which  the  plane  of  the  earth's 
-would  shift  from  maximum  ic  : 
determined  the  length  of  thi'  . 
minutes.    He  established  the  I' 
com  and  Cancer  within  twcji- 
their   present   location    an  J 
this  he  invented  the  scionr*' 
Surely  many  a  modern   w 
rested  on  his  laurels  after  >■■ 
thcless  ho  was  not  cont^-n' 
prepared  a  star  catalogue  < 
stars,  his  list  of  constellnti 
of   the  one  used  at  pri'-* 
wonder  what  such  a  p'T; 
complished  had  he  had 
and  libraries. 

The  few  old  manusj-r 
tell  a  wonderous  story  <'»' 
and  early  Greece  and 
how  many  more  of  tin-  • 
were  known  to  the  nm-i- 
that  human  evolution  r 
Golden   Age   of   Gnrc 
Greece  produced  morf 
period  of  200  years  tl.. 
duccd  in  a  like  jK^ri".' 
believes  that  eugpni«':i'' 
time  were  a  superior  r 
with  their  captive  r.'i«  • 
conquerors  has  lowcrc^l. 
their  potentialities  f"* 
But  modern  scion  r-    : 
knowledge  of  the  ji Ti- 
the ancient  order  nf  • 
prerogative  of  every    • 
rather  hold  to  be  tl;*- 


.=s:Tifio  work- 

3«  of  scien- 

_^     -  \aie  mind  of 

-r-Tmt  of  infor- 

idBimilate,  we 

.=e  a   group   of 

-=sive  study  upon 

ti'i    The  special- 

.  z  medical  science 

.  -  :  the  future  of  all 

■    r£  the  future  will 

J2.  a  professor  of  the 

::*i  another  professor 

ze  atomic  nucleus, — 

.    :  die  electron. 

-iralist  has  passed,  the 
.radst  is  iwssing,  the  day 
iawning — ^has,    in   some 
:.T!ved.    Science  is  sweep- 
T*3nendou8  strides,  and  I 
-  -vung  candidate   for   the 
j^  100  years  hence  will  be 
,  ^  iirough  the  literature  and 
.  «rvixic  history  of  the  problem 
.^vff  js  his  dissertation. 
V"  vision  of  the  future.    How 
:dli2e  to  its  best  advantage 
^  .»£  these   specialists   fifty   or 
.,--*rs  hence?    How  are  the  gpreat 
ae  world  to  be  solved  by  men 
n!y  isolated  trees  in  the  great 
-»nireT     Probably  the  answer  is 
.    A  problem  will  be  attacked  not 
•Twr  but  by   ten,   twenty   or   one 
^  -^rkers,  who  will  pool  their  know!- 
u  adividuality,  their  selfishness  and 
^  u!  work  together  for  the  glory  of 
ad    the    good    of    mankind.      Dr. 
^^^  be  director  of  the  new  Thompson 
_,rf  ^?r  Plant  Research,   recentlv   said 
^  jftc  he  believed  the  day  was  not  far 
^^^  ^bsfi  five  or  ten  men  would  be  per- 
^^  -o  present   a   single  dissertation    for 
^JlK«t'»  degrree,  a  masterpiece  of  research 
^  >ot  in  cooperation  by  the  group,  and 
^  ^4i  each  had  put  the  best  of  his  effort 
^  THaipulative  skill.     He  has  already  so 
^ jiifinoed  the  graduate  school  of  the  Uni- 
cif  Chicago  that  in  one  or  two  instances 
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if  oom  is  here  reported  for  the  first  time 
or  knowledge  in  this  country.  This 
DS  ivas  first  described  by  Butler  and  Eahn 
I)  as  A  parasite  of  sngar  cane  in  India. 
stalled  report  on  these  studies  will  ai>- 
in  the  FAruary  issue  of  the  Journal 
kgrienltoral  Research. 

T.  F.  Manns, 
J.  F.  Adams 

nODUPUKAL  EXPBUMINT  STATION, 

JwpnmsriY  or  Dklawabi, 
Ifay  10, 1921 


rSRAL  MBSriNG  OF  THE  AMERI- 
CAN CHEMICAL  SOCIETY 

1  iixCj-seeoiid  general  meeting  of  the  Ameri- 
iNBdeal  Society  was  called  to  order  at  Coliun- 
Taifarsity,  New  York  City,  on  Wednesday 
lag^  September  7, 1921,  with  President  Edgar 
nUSk  prariding.  The  welcoming  address  was 
tad  by  Dr.  John  E.  Teeple,  chairman  of  the 
Yaik  Seetiony  to  which  I>r.  Smith  responded 
iuOf  of  the  Society. 

I  address  of  Hon.  Francis  P.  Garvan  on 
■listry  and  the  State  "  ronsed  the  audience 
U^  pitch  of  feeling  regarding  the  present 

II  dtaation  which  chemistry  in  America  is 
p  The  address  of  Sir  William  J.  Pope  on 
■aieal  Warfiue  "  and  qf  Professor  R.  F.  But- 
a  "  Organisation  of  Industrial  Besearch  in 
la  *'  were  also  received  with  enthusiasm.  The 
■Si  ia  foil  will  appear  in  the  October  issue 
I  /aarnal  o/  Indutirial  and  Engineering  Chem' 

BmMk  read  the  following  telegram  of  greet- 
noBi  Fkasidsnt  Harding,  which  had  been  orig- 

iMsivsd  as  the  visiting  guests  crossed  the 
r  lala  tha  United  States  at  Niagara  Falls  on 
ay,  Ssptember  5, 1921 : 

8  a  pleasina  to  extend  greetings  to  the  gath- 
of  Anmiean,  Oanadlan  and  British  Societies 
f'ntiag  tiie  diemieal  sciences  and  industries 
rz  on  AmiWiean  soil.    Probably  none  of  the 
ilistie  selsBsss  holds  promise  of  so  great  con- 
ns to  Inmtaa  wdfare  in  the  coming  genera- 
that  whieh  your  organization  represents, 
■opments  of  applied  diemistry  involve  both 
ity  of  vastly  mcreased  horrors  in  human 
'1  alternately  inestimable  benefits  to  a 
.  ilization.   Let  us  hope  that  a  science  so 
h  either  good  or  vicious  possibilities 
•1;  throng  the  wisdom  of  the  nations, 
and  advancement  of  mankind. 

Warren  G.  Harding 

1  waa  received  with  enthusiasm  and 


the  Society  requested  President  Smith  to  express 
its  appreciation  in  a  suitable  reply. 

In  accordance  with  the  nominations  of  the  coun- 
cil. Sir  William  Pope  and  M.  Panl  Eeetner  were 
elected  honorary  members  of  the  society.  Sir  Wil- 
liam responded  in  a  delightful  vein  and  expressed 
the  extreme  regret  of  M.  Kestner  at  his  inability 
to  attend  these  meetings.  Dr.  Bobert  F.  Buttan, 
president-elect  of  the  Society  of  Chemical  Industry, 
and  Dr.  Ernst  Cohen  of  the  University  of  Utrecht 
were  presented  to  the  audience  and  heartily  re- 
ceived. 

The  Committee  appointed  by  the  Council  consist- 
ing of  Messrs.  H.  T.  aarke,  F.  B.  Eldred,  and  C^ias. 
H.  Herty  submitted  the  following  resolution,  which 
was  unanimously  adopted: 

Believing  in  the  incalculable  peace-time  benefits 
which  accrue  from  the  development  of  the  science 
of  organic  chemistry  and  its  application  in  medi- 
cine, agriculture  and  the  industries  connected  with 
foods,  fuels,  textiles  and  dyes. 

Bealizing  the  great  rdle  that  organic  chemistry 
has  played  in  the  development  of  chemical  warfare, 
we  call  the  attention  of  this  nation  to  the  grave 
crisis  which  threatens  our  organic  chemicu  in- 
dustry. 

In  spite  of  the  tremendous  strides  made  during 
the  past  five  years  in  the  United  States,  this  im- 
portant industry  is  still  centered  in  Germany. 
Other  nations  have  already  sought  to  safeguard  its 
future  in  their  countries  by  appropriate  legislation. 
America  stands  hesitant.  Progress  has  been  checked 
and  indeed  the  very  industry  is  threatened  with 
destruction.  Two  agencies  will  be  determinative  in 
averting  this  disaster,  the  approaching  Interna- 
tional (>>nference  on  Disarmament  and  the  Congress 
of  the  United  States. 

Besolved,  therefore, 

First,  that  we  urge  upon  the  American  delegates 
to  the  Disarmament  Conference  most  serious  consid- 
eration of  the  broad  question  of  chemical  disarm- 
ament as  affected  by  the  development  and  main- 
tenance of  the  chemical  industries  in  the  several 
nations. 

Second,  that  we  urge  upon  Congress  the  necessity 
of  including  in  the  permanent  tariff  bill  a  selective 
embargo  for  a  limited  period  against  importation 
of  ^nthetic  organic  chemicals,  and  we  express  the 
confident  hope  that  in  view  of  the  important  bear- 
ing of  such  action  on  economical  development  and 
on  national  defense,  our  representatives  regardless 
of  political  afELliations  will  support  this  legislation. 

The  fiftieth  anniversary  of  Sir  James  and  Lady 
Dewar's  marriage  having  been  recently  celebrated, 
on  August  8,  it  was  moved  that  a  congratulatory 
message  be  transmitted  from  the  American  Chem- 
ical Society. 

On  Tuesday  evening  a  complimentary  smoker, 
with  nearly  one  thousand  members  present,  was  held 
at  the  Waldorf-Astoria,  and  an  interesting  program 
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mixed  and  poured  into  the  sterile  culture  dish 
containing  the  remaining  part  of  Uie  kemeL 
(These  methods  were  used  extensivelj  hy 
the  senioi-  writer  in  his  studies  on  fungi  in- 
ternal of  flax,  1901-1904,  and  wheat,  1909.) 
In  this  manner  a  greater  distribution  of  the 
mycelium  or  spores  is  possible  and  allows  for 
accurate  interpretation  in  instances  where 
more  than  one  fungus  is  being  carried. 

In  most  of  the  cultural  i^ate  work  a 
dextrose  peptone  agar  of  the  following  com- 
position was  used: — top  water  1000  ac^ 
dextrose  10  grams,  peptone  1  gram,  agar  Ifi 
grama.  Twenty  cubic  centimeters  of  medium 
were  used  in  all  cultural  plates  in  which  ten 
kernels  of  com  were  placed  for  germination. 

A  careful  study  of  the  anatomy  of  seed 
which  showed  heavy  infection  after  a  sterilis- 
ing treatment,  readily  indicated  how  these 
parasitic  fungi  were  escaping  tiie  disin- 
fectant    In  most  cases  where  the  internal 


pathogenes  were  not  inhibiting  ger 
the  fungi  had  gained  entrance  c; 
cavity  under  the  "  cap "  ;  or  had 
but  short  distances  under  the  peri' 
was  true  of  each  of  Uie  fungi  Cep^ 
aacchari,  03>bar«Ua  taubtnetii,  F 
nUiforme  and  DipJodia  tea.     V 
of  these  pathogenee  became  estn' 
tissue  comprizing  the  ^nbryo  t' 
either  destroyed   or   greatly 
serrations  thus  far  made  indi 
of    cultural    and    germinator 
order  of  importance  of  inhibi 
Diplodia  tea  stands  first,  ' 
by    Qibherdla   aowbinefu, 
/orma  and  CtpTuHoiporwm 

The  samples  anhmitted  f 
states  other  llian  Delawr 
sarily   r^MreeentatiT&     T     _ 
least  the  general  oeonrrr:      ~ 

The  establishment  of  '■■,jb^ 


Haws;  Amt.aM- 


msnuBDTioN  AND  razvALXNOx  of  rawraa  rcirai  uri^uru  or 
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^  Isibilitj 

md  at  a 
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if  diameter 

is  light  and 

>rs  when  the 

MO  the  star's 

T  of  the  star 

l.iz  is  known. 

described   to- 

■;  it.   It  consists 

-t  long,  earrjdng 

■'i^,  the  two  inner 

vuwards,  the  two 

:ir(ls.    It  is  placed 

observations  made 

!  has  an  equivalent 

auxiliary  optical  de- 

vedge  of  glass  and  a 

ables  the  observer  to 

;:)it  and  obtain  the  de- 

:al  pencils  passing  over 

■scope,  form  a  compari- 

ringes  superposed;  both 

rison  images  are  viewed 

;  e piece.    When  the  seeing 


-  ilifficult  to  be  certain  that  the  fringes 

illy  vanished;  a  weakening  of  the  zero 

'inwever,  at  the  same  time  furnishes  the 

^'ith  a  check  in  the  matter. 

'  iomber  13, 1920,  the  interferometer  fringes 

'1  for  a  Ononis  when  the  distance  between 

irrors  was  about  ten  feet.     The  seeing  was 

and  the  instrument  adjustments  were  verified 

'icck  stars  both  before  and  after  the  observa- 

i.   Assuming  a  wave-length  of  5.75  x  10-b  cm.  the 

f-roximate  angular  diameter  is  0".047.    Using  a 

line  of  0^.020  for  the  parallax,  the  linear  diam- 

tor  is  roughly  218,000,000  miles. 

Definite  decrease  in  visibility  of  the  fringes  has 
been  observed  by  the  writer  with  the  20  foot  inter- 
ferometer, for  a  Tauri,  a  Bootis,  a  Scorpii  and  j9 
Greminorum.  The  diameter  of  p  Oeminorum  is 
smaller  than  can  be  measured  with  this  interfer- 
ometer. Additional  observations  will  be  necessary  to 
definitely  determine  the  diameter  of  the  others.  The 
work  will  be  continued  until  all  the  brighter  stars 
have  been  examined. 

Atomic  theory  and  ideal  numbers:  Leonard 
Eugene  Dickson.  On  the  basis  of  close  analogies 
with  the  molecular  and  atomic  theories,  it  is  pos- 
sible to  give  a  clear  insight  into  the  nature  of  ideal 
numbers,  which  play  such  an  important  rdle  in  the 
mathematical  world  to-day.  This  special  importance 
is  due  to  the  fact  that  only  after  the  introduction 
of  ideal  numbers  do  the  laws  of  divisibility,  valid 
in  arithmetic,  hold  also  for  algebraic  numbers. 
Without  ideal  numbers  the  situation  in  regard  to 
algebraic  numbers  is  most  chaotic.  The  restoration 
of  order  out  of  chaos  by  the  invention  of  ideal  num- 
bers is  one  of  the  chief  mathematical  triumphs  of 
our  century. 

A  general  catalog  of  stellar  distances:  Frank 
SCHLESINOER.  This  paper  deals  with  a  review  of  the 
various  methods  for  determining  stellar  distances 
and  describes  the  methods  that  have  been  employed 
to  mold  the  observations  into  a  homogeneous  whole. 

Intermittent  vision  at  low  intensities:  Herbert 
E.  Ives.  An  experimental  study  of  the  phenomena 
of  flicker  at  low  intensities  where  twilight  or  rod 
vision  prevails.  Blue  light  was  used,  reduced  in 
intensity  until  all  sensation  of  color  disappeared. 
Under  these  conditions  the  speed  of  alternation  of 
light  and  dark  at  which  flicker  disappears,  becomes 
independent  of  changes  of  intensity,  unlike  its  be- 
havior at  high  intensities  where  it  increases  or  de- 
creases as  the  intensity  is  raised  or  lowered.     The 
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Dr.  K.  G.  Matheson,  president  of  the 
Georgia  School  of  Technology  since  1906,  has 
resigned  to  become  president  of  Drexel  Insti- 
tute. Dr.  Matheson  will  go  to  Drexel  next 
spring,  probably  April  1.  Until  then  the 
institute  will  continue  to  be  directed  by  the 
administrative  board,  which  took  charge  upon 
the  recent  retirement  of  Dr.  Hollis  Godfrey. 

Dr.  Franklin  Stewart  Harris  was  in- 
stalled as  president  of  Brigham  Young  Uni- 
.  versity  at  Provo,  Utah,  on  October  17.  Dr. 
Harris,  who  was  formerly  director  of  the 
Utah  Agricultural  Experiment  Station,  suc- 
ceeds President  George  H.  Brimhall,  who 
becomes  president  emeritus. 

Dr.  Frank  Pkrrepoint  Graves,  formerly 
head  of  the  school  of  education  of  the  Uni- 
versity of  Pennsylvania,  who  succeeds  -Dr. 
John  H.  Finley  as  conunissioner  of  education 
of  New  York  State,  and  president  of  the  Uni- 
versity of  the  State  of  New  York,  was  in- 
ducted into  office  on  October  20. 

Dr.  Harrt  W.  Crane,  assistant  professor 
of  p^chology  at  Ohio  State  University,  has 
been  called  to  an  associate  professorship  in 
psychology  at  the  University  of  North  Caro- 
lina. He  will  also  act  as  psychiatrist  to  the 
State  Board  of  Public  Welfare. 


DISCUSSION   AND   CORRESPONDENCE 

A  BIRD*S-SYB  VIEW  OP  AMERICAN  LANGUAGES 

NORTH   OF   MEXICO 

It  is  clear  that  the  orthodox  "Powell" 
classification  of  American  languages,  useful 
as  it  has  proved  itself  to  be,  needs  to  be  super- 
seded by  a  more  inclusive  grouping  based 
on  an  intensive  comparative  study  of  morpho- 
logical features  and  lexical  elements.  The 
recognition  of  50  to  60  genetically  inde- 
pendent ^stocks''  north  of  Mexico  alone  is 
tantamount  to  a  historical  absurdity.  Many 
serious  difficulties  lie  in  the  way  of  the  task 
of  reduction,  among  which  may  be  mentioned 
the  fact  that  our  knowledge  of  many,  indeed 
of  most,  American  languages  is  still  sadly 
fragmentary;  that  frequent  allowance  most 
be  made  for  linguistic  borrowing  and  for  the 


convergent  development  of  features  that  are 
only  descriptively,  not  historically,  com- 
parable; and  that  our  persistently,  and  rather 
fruitlessly,  "  jwychological "  approach  to  the 
study  of  American  languages  has  tended  to 
dull  our  sense  of  underlying  drift,  of  basic 
linguistic  forms,  and  of  lines  of  historical 
reconstruction.  Any  genetic  reconstruction 
that  can  be  offered  now  is  necessarily  but  an 
exceedingly  rough  approximation  to  the  truth 
at  best.  It  is  certain  to  require  the  most  seri- 
ous revision  as  our  study  progresses.  Never- 
theless I  consider  a  tentative  scheme  as  pos- 
sessed of  real  value.  It  should  act  as  a 
stimulus  to  more  profound  investigations  and 
as  a  first  attempt  to  shape  the  historical 
problem.  On  the  basis  of  both  morphological 
and,  in  part,  lexical  evidence,  the  following 
six  great  groups,  presumably  genetic,  may  be 
recognized: 

I.  Eskimo-Aleut 

Algonkin- Wiyot- Yurok 


II.  Algonkin- Wakashan  . 


Kootenay 
Wakashan-Salish 


III.  Na-dene  (Haida;    Tlingrit-Athabaskan) 

Calif  omianPenntian 

lY.  Penutian    ^  Oregon  Penatian 

Tsimshian 

Yuki 

Hokan 

Coaknilteean  group 

Keres 

Tunica  group 

Siouan-Yoehi-Musko- 

gian 
Iroquois-Caddoan 

{Uto-Axtekan 
Tanoan-Kiowa 


V.  Hokan-Siouan 


VI.  Aztee-Tanoan 


This  leaves  the  Waiilatpuan-Lutuami-Sahap- 
tin  group,  Zuni,  and  Beothuk  as  yet  unplaced. 
The  lines  of  cleavage  seem  greatest  between 
lY.  and  V..  and  between  HI.,  on  the  one  hand, 
and  I.  and  II.,  on  the  other.  Gkt>up  Y  is 
probably  the  nearest  to  the  generalized  "  typi- 
cal Ammcan"  type  that  is  visualized  by 
linguistic  students  at  large. 

K  Sapb 
Canaduk  Gbological  SumTXT, 
Ottawa 
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under  the  highest  mafrnification  of  the  micro- 
ecope,  (d)  maint«iiaDCe  of  the  needle  tip  in 
one  focal  plane  while  it  is  being  moved  back 
and  forth  in  any  of  the  three  directions.  The 
basic  principle  of  the  instrument  consists  of 
rigid  bars  which  are  screwed  apart  against 
springs.  The  movements  imparted  are  in  arcs 
of  a  circle  having  a  radius  of  from  three  to 
four  inches.  The  arcs  produced  by  the  two 
lateral  movements  lie  in  one  horizontal 
plane  so  that  the  needle  tip  does  not  drop  out 
of  focus  during  these  movements.  The  curva- 
ture of  the  arc  is  unnoticeable  as  the  extreme 
range  of  movements  of  the  fine  adjustments 
is  only  3  mm.  In  the  microscopic  field  no 
movement  over  one  millimeter  is  ever  re- 
quired. 

A  full  description  of  this  instrument  with 
photographs  and  diagrams  is  being  published 
in  the  Anatomical  Record  and,  possibly,  in  the 
Jourtml  of  Bacieruilogy.  The  principle  on 
which  the  instrument  depends  is  in  the  process 
of  being  patented. 

The  principle  is  demonstrated  on  consider- 
ing the  mechanism  for  the  movements  in  one 
plane  only  (Fig.  1).     This  consists  of  three 


By  the  action  of  certain  screws  the  bfws 
can  be  forced  apart;  on  reversing  the  acrewa 
the  bars  return  to  their  original  position 
owing  to  the  spring  action  at  the  ends  of  the 
bars.  By  these  means  arc  movements  may  be 
imparted  to  the  tip  of  a  needle  when  placed  in 
the  proper  position,  and  these  movements  are 
fine  and  steady  enough  to  be  under  perfect 
control  when  viewed  under  the  highest  powers 
of  the  microscope. 

The  needle  or  any  instrument  the  tip  of 
which  ia  to  be  manipulated  is  held  in  a  car- 
rier fastened  to  the  free  end  of  a  bar  A  at  X. 
The  needle  is  made  to  extend  so  that  its  tip 
is  at  the  apex  of  an  imaginary  triangle  at  D, 

In  order  to  obtain  two  movements  at  right 
angles  to  one  another  in  the  horizontal  plane 
the  tip  of  the  needle  must  be  at  the  apex  D 
of  a  right-angled  isosceles  triangle,  the  base 
of  which  is  a  straigh*.  line  joining  the  centers 
E  and  F  of  the  springs  holding  the  three  bars, 
A,  B  and  C,  together.  The  shank  of  screw  Q 
passes  through  a  large  hole  in  bar  C  and  is 
screw- threaded  in  bar  B.  Turning  screw  Q 
spreads  bars  B  and  A  apart  thus  imparting 
an  arc  movement  to  the  needle  tip  at  D.  The 
other  screw  H  is  screw -threaded  in  bar  C. 
Turning  it  spreads  apart  bars  C  and  B  and 
imparts  an  arc  movement  to  the  needle  tip 
at  D  at  right  angles  to  that  procured  by 
turning  screw  Q. 

The  movement  in  the  vertical  plane  at 
right  angles  !  i  the  afore-mentioned  move- 
ments is  procured  by  screw  I  (Fig.  2),  which 


bars  of  rigid  metal  connected  at  their  enda 
to  form  a  Z-like  figure  by  reeilient  metal  act- 
ing as  a  spring  hinge. 


fr»[' 


^ 


I  screw-threaded   in  a  rigid  vertical  bar  J 


466 


SCIENCE 


[N.  8.  Vol.  LTV.  No.  1402 


cares   to   explore  unless  i)articular  business 
calls  him. 

We  are  now  awaiting  the  report  of  the  recent 
Gk)vemment  Commission,  which  visited  Oxford 
and  Cambridge  during  the  last  year.   As  a  re- 
sult of  the  war,  or  perhaps  we  should  say  of 
a  necessary  process  hastened  by  the  war,  the 
ancient  universities  need  government  support. 
With  support  must  go  responsibility  of  a  new 
kind,  and  possibly  some  sort  of  unification  of 
the  system.    Is  it  x>ossible  that  definite  stand- 
ards of  equipment  and  teaching  will  eventually 
be  required,  enforced  through  some  process  of 
inspection?    These  are  weighty  matters  for  us 
here  in  America,  for  in  many  places  we  stand 
at  the  parting  of  the  ways.  The  old  freedom  is 
difficult  to  maintain  in  the  presence  of  a  pop- 
ulation requiring  to  be  educated  en  masse.    It 
matters   too   much    if   things    are   badly   or 
wrongly  done.    At  all  hazards,  we  must  main- 
tain our  intellectual  integrity,  but  we  neces- 
Barily  sacrifice  something  of  our  independence. 
Does  that  mean  that  the  best  minds  will  gp^adu- 
ally  be  robbed  of  their  originality,  gprown  pre- 
maturely  inelastic   and   old?     England,   the 
home  of   the   independent  worker,   has  pro- 
duced more  original  thinkers  than  America, 
whether  we  consider  the  sciences  or  the  arts- 
There  is  another  and  opposite  side  to  the  pic- 
ture.   The  strong  individuality  of  the  leading 
English  scientific  men  has  had  a  profound  in- 
fluence on  their  colleagues,  and  this  has  been 
accentuated  by  the  smallness  of  the  country 
and  consequent  ease  of  communication.    Pro- 
fessor Alfred  Newton,  whose  teaching  in  cer- 
tain of  its  aspects  seemed  so  amazingly  inade- 
quate, was  a  very  center  of  light  and  learning 
for  an  ardent  group  of  ornithologists,  through 
whom  his  influoice  radiates  to  this  day.    His 
"  Dictionary  of  Birds  ^  has  no  real  competitor, 
and  is  one  of  the  indispensable  books  to  stu- 
dents of  the  subject     Throughout  the  Biog- 
raphy, here  and  there,  we  find  a  note  of  half 
regret  that  the  Professor  was  so  set  in  his  ways, 
80  peculiar,  so  amazingly  conservative.     Yet 
perhaps  had  he  not  developed  freely  in  his  own 
manner,  his  power  would  not  have  been  so 
great    His  old  friend  Dr.  Guillemard  thus 
sums  up  his  impressions: 


Such  strength  of  individuality  I  ean  not  recall 
in  any  other  person  I  have  known.  It  ean  safely  be 
said  that,  having  earefuUy  envisaged  his  qnestioa 
and  decided  it,  no  human  power  eould  make  him 
alter  his  mind.  Yet  one  almost  hesitates  to  say  it, 
lest  a  wrong  impression  should  be  eonvejed,  for  he 
was  one  of  the  most  lovable  of  men,  and  inspired 
an  unusual  degree  of  personal  affection  in  the  many 
young  men  who  frequented  his  rooms.  The  influence 
he  exercised  upon  them  was  remarkable,  not  only 
upon  the  ornithologists,  but  upon  men  like  Adam 
Sedgwick,  Bateson,  Frank  Darwin,  I^dekker,  and 
a  host  of  others  in  different  fields.  It  would,  I 
think,  be  correct  to  describe  him  as  the  founder  of 
the  modem  Cambridge  scientific  school,  developing 
the  good  seed  sown  by  Henslow,  who  was  to  a 
former  generation,  I  imagine,  very  much  what  New- 
ton was  to  mine. 

The  statement  about  the  modem  scientific 
school  applies  of  course  only  to  the  biological, 
or  more  specifically  zoological,  field.  Even  in 
the  field  of  zoology  Newton's  knowledge  was 
quite  limited,  but  it  was  extraordinarily  exact 
His  interest  in  birds  was  so  wide  that  it  led 
him  into  vsirious  fields,  as  for  instance  that 
of  philology.  Thus  he  combined  what  might 
be  considered  narrowness  with  a  remarkable 
breadth  of  view,  which  undoubtedly  added 
greatly  to  his  beneficial  influence  on  his 
students. 

Sir  Arthur  Shipley,  who  was  a  student  under 
Newton,  gives  a  lively  account  of  his  lectures: 

Newton 's  lectures  were  desperately  dry  and  very 
format  The  Professor  sat  before  a  reading  desk 
and  read  every  word  of  the  discourse  from  a  writ- 
ten manuscript,  written  in  his  minute  hand  with  a 
broad  quill,  so  that  aU  the  letters  looked  the  same, 
like  the  Burmese  script  At  kmg  intervals  there 
was  drawn  tiie  outline  of  a  tumbler.  Whenever  the 
Professor  came  to  these  outlines  he  religiously  took 
a  sip  of  water.  Whether  it  was  the  time  of  day 
[  1  p.  m.]  or  whether  it  was  that  we  students  were 
all  absorbed  in  comparative  embryology  and  in 
morphology,  the  attendance  was  always  so&all.  I 
went  during  my  secMid  and  third  year,  and  at  times 
was  the  sole  auditor.  Not  tiiat  that  made  the  least 
diffennce  to  the  Professor.  He  steadily  and  rdent- 
lessly  read  oa — **  the  majority  of  yoo  now  preseai 
know,''  **  most  of  my  audienee  are  w^  aware^" 
aad  smdlar  {Erases  left  me  in  eonsiderable  doaht 


